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ABSTRACT
Context. The Red MSX Source (RMS) survey is a multi-wavelength programme of follow-up observations designed to distinguish between
genuine massive young stellar objects (MYSOs) and other embedded or dusty objects, such as ultra compact (UC) HII regions, evolved stars
and planetary nebulae (PNe). We have identified nearly 2000 MYSOs candidates by comparing the colours of MSX and 2MASS point sources
to those of known MYSOs.
Aims. There are several other types of embedded or dust enshrouded objects that have similar colours as MYSOs and contaminate our sample.
Two sources of contamination are from UCHII regions and PNe, both of which can be identified from the radio emission emitted by their
ionised nebulae.
Methods. In order to identify UCHII regions and PNe that contaminate our sample we have conducted high resolution radio continuum
observations at 3.6 and 6 cm of all southern MYSOs candidates (235◦ < l < 350◦) using the Australia Telescope Compact Array (ATCA).
These observations have a spatial resolution of ∼1–2′′ and typical image rms noise values of ∼0.3 mJy – sensitive enough to detect a HII region
powered by B0.5 star at the far side of the Galaxy.
Results. Of the 826 RMS sources observed we found 199 to be associated with radio emission, ∼25% of the sample. The Galactic distribution,
morphologies and spectral indices of the radio sources associated with the RMS sources are consistent with these sources being UCHII
regions. Importantly, the 627 RMS sources for which no radio emission was detected are still potential MYSOs. In addition to the 802 RMS
fields observed we present observations of a further 190 fields. These observations were made towards MSX sources that passed cuts in earlier
versions of the survey, but were later excluded.
Key words. Radio continuum: stars – Stars: formation – Stars: early-type – Stars: pre-main sequence.
1. Introduction
During their relatively short lives massive O and early B type
stars can have an enormous impact on their local environ-
ments. They inject huge amounts of energy into the interstellar
medium (ISM) in the form of radiation and via molecular out-
flows, powerful stellar winds and supernova explosions. The ra-
diation emitted is in the form of UV-photons which ionise their
natal molecular cloud leading to the formation of an ultra com-
pact (UC) HII region. Initially deeply embedded these expand,
breaking free of their natal cloud and eventually evolving into
the more classical HII region. The radiation also heats the sur-
rounding material, evaporating ice mantles from the surfaces
of dust particles, which alters the local chemistry. Throughout
their lives massive stars process a huge amount of material and
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are responsible for the production of most of the heavy ele-
ments, which are returned to the ISM upon the stars’ death,
ejected in the subsequent supernova explosion. Through this
process massive stars play an important role in the enrichment
of the ISM.
Given that massive stars have such a profound impact, not
only on their local environment, but also on a Galactic scale,
understanding the environmental conditions and processes in-
volved in their birth and the earliest stages of their evolution
are of fundamental importance. However, although our un-
derstanding of the evolution of massive stars once they have
emerged from their natal molecular cloud has vastly improved
over the past couple of decades, their formation and early
stages of evolution are still poorly understood. Many of the dif-
ficulties involved in the investigation of the formation of mas-
sive stars are implicit to the environmental conditions neces-
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sary for their formation. The initial stages of their formation
and evolution take place deeply embedded within dense cores
which are opaque to traditional optical and UV probes. Massive
stars are known to form exclusively in clusters and are gener-
ally located much farther away than regions of low-mass star
formation, making it difficult to attribute derived quantities to
individual sources. Massive stars are much rarer than their low-
mass counterparts, this is compounded by the fact that massive
young stellar objects (MYSOs) evolve much more rapidly than
in the case of low-mass stars, reducing the number available for
study still further.
For these reasons, until relatively recently, the only cat-
alogue of MYSOs had been limited to 30 or so serendipi-
tously detected sources (Henning et al. 1984) which are mostly
nearby and may not be representative of MYSOs in general.
The situation has improved considerably in the last few years
with studies of many new MYSO candidates using various
selection criteria, all of which are based on IRAS colours
and therefore biased towards bright, isolated sources. For ex-
ample Molinari et al. (1996) used ammonia observations of
a sample of colour selected IRAS point sources; Walsh et al.
(1997) searched for methanol masers toward 535 UCHII
regions, identified from their IRAS colours following the
Wood & Churchwell (1989) selection criteria; Sridharan et al.
(2002) produced a catalogue of 69 candidate MYSOs, located
between 1–10 kpc, selected on the basis of far-infrared, ra-
dio continuum and molecular line data. Many genuine MYSOs
have been identified, however, due to the various ways these
catalogues have been selected it is unclear whether these stud-
ies are typical of the general population of MYSOs, or whether
the different selection criteria have resulted in the extraction of
sub-groups of the general population. The lack of a large un-
biased sample of MYSOs makes statistical studies of the more
general population of MYSOs difficult.
MYSOs are mid-infrared bright with luminosities of 104–
105 L⊙ (Wynn-Williams 1982). If, as expected, there is a gen-
eral trend from deeply to less embedded as the accretion and
dissipation of the molecular cloud proceeds then this would
indicate that the MYSO stage is somewhat later than the hot
molecular core (HMC) stage, which is usually difficult to de-
tect in the mid-IR (e.g., G29.96-0.02; De Buizer et al. 2002).
However, there is likely to be significant overlap between the
two classes. Many MYSOs have been associated with massive
bipolar molecular outflows (e.g., Wu et al. 2004) and there-
fore accretion is still likely to be ongoing. Although nuclear
fusion has almost certainly begun, the large accretion rates
are thought to quench the ionising radiation, and in so doing
impede the formation of a UCHII region (Forster & Caswell
2000). MYSOs are also known to possess ionising stellar
winds but are weak thermal radio sources (∼1 mJy at 1 kpc;
Hoare 2002). These objects can therefore be roughly parame-
terised as mid-IR bright and relatively radio continuum quiet.
Lumsden et al. (2002) compared colours of sources from the
MSX and 2MASS point source catalogues (Egan et al. 2003
and Cutri et al. 2003 respectively) to those of known MYSOs
to develop a colour selection criteria which has been used to
produced an unbiased sample of approximately 2000 candi-
date MYSOs. Although the Spitzer survey of the Galactic plane
(GLIMPSE; Benjamin et al. 2005), has dramatically improved
spatial resolution and sensitivity over that of MSX, it is clear
that the selection of most MYSOs could not be colour-selected
from GLIMPSE catalogues since the vast majority are highly
saturated. The more restricted l and b range of GLIMPSE also
means that many regions would be missed; in particular, the
outer Galaxy.
Unfortunately, there are several other types of embedded, or
dust enshrouded objects, that have similar colours to MYSOs
which contaminate our sample, such as UCHII regions, evolved
stars and planetary nebulae (PNe). However, these contami-
nating sources can be identified by incorporating information
obtained from other wavelengths. We are currently involved
in a multi-wavelength programme of follow-up observations
known as the Red MSX Source (RMS) survey (Hoare et al.
2005). These observations are designed to distinguish between
genuine MYSOs and other embedded or dusty objects. These
include high resolution radio cm continuum observations to
identify UCHII regions and PNe, molecular line observations
to obtain kinematic distances (e.g., Busfield et al. 2006) and
bolometric luminosities, mid-IR imaging to identify genuine
point sources and to obtain accurate positions, and near-IR
spectroscopy (e.g., Clarke et al. 2006) to distinguish between
MYSOs and evolved stars. Our ultimate aim is to produce a
large unbiased sample of MYSOs (∼ 500) with complementary
multi-wavelength data with which to study their properties.
A major source of contamination is thought to come from
UCHII regions and to a much lesser degree some reddened,
dusty PNe, both of which can be identified from the free-free
radio emission emitted from their ionised nebulae. Radio con-
tinuum observations are therefore an ideal way of identify-
ing these kinds of radio loud sources from the relatively ra-
dio quiet MYSOs. In this paper we present the observational
results of our southern hemisphere radio observations, which
included all southern RMS sources (235◦< l <350◦) that have
not been previously observed at high resolution (∼2′′). Since
kinematic distances are needed before the physical properties
of these objects can be determined, which are not currently
available for all sources, we restrict our analysis to the observa-
tional data and a statistical discussion of the results. We post-
pone a detailed investigation of the physical properties of the
radio sources identified until our molecular line observations
has been completed (Hoare et al. 2006, in prep.).
In Sect. 2 we outline our source selection, observational
and data reduction procedures. We present contour maps of all
radio detections and tabulate their observational parameters in
Sect. 3. We present our discussion in Sect. 4. In Sect. 5 we
present a summary of the results and highlight our main find-
ings.
2. Observations and data reduction procedure
2.1. Source selection
Our colour selection criteria identified ∼2000 MYSO can-
didates spread throughout the Galaxy in a latitude range of
|b| <5◦. Sources toward the Galactic centre were excluded
(|l| < 10◦) due to confusion and difficulties in calculating kine-
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Fig. 1. The Galactic distribution of all southern hemisphere RMS sources located in the 3rd and 4th quadrants. This figure nicely
illustrates the correlation between the distribution of RMS sources and the Galactic plane, and how their density increases towards
the Galactic centre.
matic distances. Of these 892 are located in the southern sky
and are observable by the Australia Telescope Compact Array
(ATCA)1. The distribution of all southern RMS sources is pre-
sented in Fig. 1.
In order to reduce the number of observations required, and
to avoid observing sources that have been observed as part of
other programmes, we took the following steps: 1) we cross-
matched these source with previous high resolution surveys
(e.g., Walsh et al. 1998) eliminating sources for which high
resolution data was already available; 2) conducted a litera-
ture search to identify and remove well known sources; 3) con-
ducted a nearest-neighbour search to identify small groups of
sources that were close enough to be observed in a single field.
All of these procedures reduced the total number of sources
that needed to be observed to 826, located within 802 fields.
2.2. Observations
Radio continuum observations were made during four observ-
ing sessions between August 2002 and November 2004 us-
ing the ATCA, which is located at the Paul Wild Observatory,
Narrabri, New South Wales, Australia. The ATCA consists of
6×22 m antennas, 5 of which lie on a 3 km east-west railway
track with the sixth antenna located 3 km farther west. This
allows the antennas to be positioned in several configurations
with maximum and minimum baselines of 6 km and 30 metres
respectively. Each antenna is fitted with a dual feedhorn system
allowing simultaneous measurements at any two intermediate
frequencies within the 3.6 and 6 cm bands.
The observations were made using a six km baseline con-
figuration (either the 6C or 6D, see Table 1 for details) at 3.6
and 6 cm. We used a bandwidth of 128 MHz for each frequency
with the bands centred at 4800 and 8640 MHz. Observations of
each field typically consisted of a series of five 2 minute inte-
gration cuts (“snapshots”), spaced over a wide range of hour
angles in order to maximise uv coverage. The total on-source
integration time of ten minutes gives a theoretical rms noise
of ∼0.2 mJy at both frequencies, sufficient to detect a B0.5
or earlier type star embedded within an ionised nebula that is
optically thin to radio emission at the far side of the Galaxy
(≥13 mJy at ∼20 kpc; Giveon et al. 2005a). Observations were
generally carried out over a 12 hour period which provides
1 The Australia Telescope Compact Array is funded by the
Commonwealth of Australia for operation as a National Facility man-
aged by CSIRO.
Table 1. Summary of observation dates, array configurations
and numbers of sources observed.
Dates Obs. Arr. Fields Observed
time (h) config. RMS Additionala
25,28th/08/2002 14 6C 37 22
19–22nd/07/2003 48 6D 152 156
15–19th/05/2004 60 6C 309 1
24–30th/11/2004 72 6D 304 7
a Observations towards sources that passed our initial colour selec-
tion criteria but were later excluded for various reasons (see Sect. 3.4
for details).
Table 2. Summary of the observational parameters for the two
frequencies used for our observations.
Parameter 3.6 cm 6 cm
Rest frequency (MHz) . . . . . . . . . . . . . 8640 4800
Bandwidth (MHz) . . . . . . . . . . . . . . . . 128 128
Primary beam . . . . . . . . . . . . . . . . . . . . 5′.5 9′.9
Synthesised beama . . . . . . . . . . . . . . . . ∼1′′.5 ∼2′′.5
Largest well imaged structurea . . . . . ∼20′′ ∼30′′
Theoretical image rms (mJy beam−1) 0.21 0.22
Typical image rms (mJy beam−1)b . . 0.32 0.27
Image pixel size . . . . . . . . . . . . . . . . . . 0′′.33 0′′.6
a Declination and hour angle dependent.
b The stated rms values have been estimated from emission free re-
gions close to the centre of maps presented in Fig. 3 (see Sect. 3).
sparse but even coverage; however, for the first observing ses-
sion the observations were carried out over a 5 hour period.
The resulting synthesised beam for these observations are rel-
atively poor and have elongated major axis. The observational
parameters are summarised in Table 2.
Sources were grouped by position into small blocks of
between 8–10 sources, with each source being observed for
2 minutes within the block, and with each block being ob-
served five times. To correct for fluctuations in the phase
and amplitude of these data, caused by atmospheric and in-
strumental effects, each block was sandwiched between two
short observations of a nearby phase calibrator (typically 2–
3 minutes depending on the flux density of the calibrator).
The primary flux calibrator 1934−638 was observed once dur-
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ing each set of observations to allow the absolute calibration
of the flux density. The field names and positions are pre-
sented in Table 3 (available in electronic form at the CDS
via anonymous ftp to cdsarc.u-strasbg.fr (130.79.125.5) or via
http://cdsweb.u-strasbg.fr/cgi-bin/qcat?J/A+A/).
2.3. Data reduction
The calibration and reduction of these data were performed us-
ing the MIRIAD reduction package (Sault et al. 1995) follow-
ing standard ATCA procedures. We initially imaged a region
equal to the size of the primary beam for each wavelength (i.e.,
5.5′ and 9.9′ at 3.6 and 6 cm respectively). The image pixel
size was chosen to provide ∼3 pixels across the synthesised
beam for each wavelength (i.e., 0′′.33 and 0′′.6 for 3.6 and 6
cm respectively), resulting in image sizes of 1024×1024 for
both wavelengths. In a number of cases it was necessary to
increase the size of the region being imaged due to the pres-
ence of compact bright sources on the edge or just outside the
primary beam, which could be identified from their sidelobe
pattern observed in the dirty map.
These maps were then deconvolved using a robust weight-
ing of 0.52 and a couple of hundred cleaning components, or
until the first negative component was encountered. These im-
ages were then examined for compact, high surface bright-
ness sources using a nominal 4σ detection threshold, where
σ refers to the image rms noise level. Fields in which radio
emission was identified were subsequently re-imaged using be-
tween ∼300–1000 cleaning components in order to improve the
dynamic range of the final maps. Finally the processed images
were corrected for the attenuation of the primary beam.
Due to the nature of interferometric observations the largest
well-imaged structure possible at 3 and 6 cm, given our lim-
ited uv coverage and integration time, is ∼ 20′′ and 30′′ re-
spectively. However, many of our maps displayed evidence of
large-scale emission, which, when under-sampled, can distort
the processed images by producing image artifacts. These ar-
tifacts can appear as large undulations in the image intensity
which are hard to remove and make identification of weak point
sources embedded within extended regions of emission difficult
(see Taylor et al. 1999, p. 127). Alternatively, the large-scale
emission can become over-resolved and break up into irregu-
lar, or multiple component, sources that can often be confused
with real sources. In order to limit the influence of large-scale
emission, these fields were re-imaged, excluding the shortest
baselines, and re-examined for high surface brightness sources
(c.f. Kurtz et al. 1994). The synthesised beam parameters of the
reduced maps and an estimate of the maps rms noise level are
presented in Table 3.
2 A robust weighting of 0.5 produces images with the same sensi-
tivity as natural weighting, but with a much improved beam-shape and
lower sidelobe contamination.
3. Results
3.1. RMS observational results
We detected radio emission within a 12′′ radius (see later this
section) of ∼25% of the RMS sample observed (199 out of 826
RMS sources). The peak fluxes range from ∼1.2 mJy up to sev-
eral hundred mJy, significantly above what would be expected
from an ionising stellar wind (∼1 mJy at 1 kpc; Hoare 2002).
These sources are therefore unlikely to be genuine MYSOs but
are most likely embedded UCHII regions. However, to avoid
the possibility that a small number of these detections are actu-
ally due to ionised stellar winds in nearby sources we will, once
the IR data becomes available, use the ratio of the radio and
IR luminosities (i.e., Log Lradio/LIR; see Fig. 6 of Hoare et al.
2005) and retrospectively apply the following criteria: UCHII
region > 8, ionised stellar wind < 8. Although this effectively
eliminates a quarter of the RMS sources observed, the remain-
ing 75% (627 sources) towards which no radio emission was
observed are still MYSO candidates.
In total we found 211 radio sources to be associated with
the RMS sources, with multiple radio sources being associated
with a single RMS sources in a few cases. All but seven of the
radio sources detected towards the RMS sources were detected
at 6 cm with the radio sources being detected at both frequen-
cies towards 199 RMS sources. The positional offsets between
the peak position of matched 3.6 and 6 cm radio sources were
typically ∼ 0′′.2.
Ten RMS sources were found to be associated with two or
more radio sources, possibly indicating a degree of clustering.
The radio sources associated with these RMS sources are gen-
erally found in small compact groups with typical separations
smaller than the resolution of the MSX beam (<18′′), which
has led to them being blended together into a single MSX point
source. An example of a cluster of radio sources associated
with an MSX sources can be seen in the lower right panel of
Fig. 5. These multiple radio source matches could imply real
clustering of UCHII regions. However, caution needs to be ex-
ercised when interpreting the multiplicity of these sources as
it is also possible that the observed multiplicity could be due
to bright compact regions of emission located within a larger,
more evolved HII region most of which is resolved out by the
interferometer (e.g., Kurtz et al. 1994; Thompson et al. 2006).
The resolution of the MSX data is too low to determine the true
nature of these sources, but our high resolution mid-IR data will
be able to distinguish between the two possibilities.
In Fig. 2 we present a histogram of angular separation be-
tween the radio sources and their nearest RMS source. The dis-
tribution of the angular separation between the radio and RMS
source matches illustrates the tight correlation between the two.
The distribution is strongly peaked at ∼1–2′′ and has a mean
of ∼4–5′′. The typical separations are ∼3′′, which is compara-
ble to the positional accuracy of the MSX point source cata-
logue (∼2′′; Egan et al. 1999). The distribution peaks sharply
and then falls steeply to ∼7′′ and then falls off more slowly un-
til ∼12′′ after which the distribution flattens out to an almost
constant level.
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Fig. 2. Histogram of the projected angular separations between
the detected radio sources and their nearest RMS point source
counterpart.
In this plot we use a rather generous 25′′ radius with which
to look for possible associations between the radio detections,
however, the distribution tails off after ∼12′′ to a constant back-
ground level which we consider marks the transition between
real associations and chance alignments. Therefore we have
chosen 12′′ as the cutoff radius for reliable associations of radio
and RMS sources. Applying this radial cutoff we found over
90% of all matched sources are located within 12′′ of each
other, and more than 80% are within 7′′. In order to check if
our cutoff radius was giving reliable associations we followed
the procedures described by Giveon et al. (2005a) for identi-
fying radio-infrared matches. This analysis resulted in a relia-
bility of 97% or better for every RMS source matched with a
radio source within a 12′′ radius, with the reliability falling off
significantly for larger separations.
3.2. Radio emission maps and source morphologies
In Fig. 3 we present continuum maps of all RMS sources with
associated radio emission in the form of contour plots. These
plots cover a region of 1 arcmin2 in size and are centred on the
position of the RMS source. The RMS source name and the
wavelength are given in the upper left corner of each plot. The
position of the RMS source is indicated by a cross and the size
of the synthesised beam is shown to scale in the lower left hand
corner. These plots are presented in order of increasing galactic
longitude. Radio sources that have been detected at both 3.6
and 6 cm are placed side by side (wavelength increasing to the
right), cover the same field of view and are plotted using the
same scale. Sources detected at a single frequency are placed
in the centre of the page. In cases where multiple radio sources
Fig. 4. Histogram of the fields observed as a function of map
rms noise level. The 3.6 cm data is plotted as a filled histogram
and the 6 cm data is over-plotted as a unfilled histogram.
are associated with a single RMS source we have labelled each
radio source alphabetically in order of increasing radial offset.
The contour levels in each map were determined using
the dynamic range power-law fitting scheme described by
Thompson et al. (2006). The advantage of this scheme over
a linear scheme is in its ability to emphasise both emission
from diffuse extended structures with low surface brightness
and emission from bright compact sources. The contour levels
were determined using the following relationship D = 3×Ni+4,
where D is the dynamic range of the map (defined as the peak
brightness divided by the map’s rms noise), N is the number
of contours used (6 in this case), and i is the contour power-
law index. Note this relationship has been altered slightly from
the one presented by Thompson et al. (2006) so that the first
contours start at 4σ rather than 3σ used by them. The low-
est power-law index used was one, which resulted in linearly
spaced contour starting at 4σ and increasing in steps of 3σ.
In Fig. 4 we present a plot of the number of fields as a func-
tion of the their map rms noise level for both the 3.6 and 6 cm
observations. We plot the 6 cm data as an unfilled histogram
and the 3.6 cm data as a filled histogram (grey). We truncate
the x-axis at 3 mJy as the distribution tails off after this point,
however, approximately 10% of 6 cm maps and 6% of 3.6 cm
maps have rms noise levels above 3 mJy. The noise levels in
both wavelength maps are similar with typical values of ∼0.3
mJy, only slightly worse than the theoretical noise level of ∼0.2
mJy.
Each source has been classified by its morphology into
one of five types following the classification scheme developed
by Wood & Churchwell (1989), these are: spherical/unresolved
(S/U), cometary (C), irregular/multi-peaked (I/MP), shell-like
(SH) and core-halo (CH). We note that in a recent deep multi-
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Fig. 3. Contour radio maps of the radio sources with RMS counterparts. The first contour starts at 4σ with the intervening levels
determined by a dynamic power law (see text for details). The RMS name and wavelength are given in the top left corner. The size
of the synthesised beam is shown to scale in the lower left hand corner. The full version of this figure is only available in electronic
form at the CDS via anonymous ftp to cdsarc.u-strasbg.fr (130.79.125.5) or via http://cdsweb.u-strasbg.fr/cgi-bin/qcat?J/A+A/.
configuration study of the W49A and Sgr B2 massive star form-
ing regions by De Pree et al. (2005) the core-halo morpholog-
ical type was abandoned as these sources appeared to be a
superposition of a compact source on an unrelated extended
source. However, our observations do not have the sensitiv-
ity or dynamic range to begin to separate these two compo-
nents, and to be consistent with previous surveys of this nature
(i.e., Wood & Churchwell 1989; Kurtz et al. 1994; Walsh et al.
1998), the core-halo morphology has been included. The distri-
bution of these morphological types is summarised in Table 4.
We present a sample of the maps in Fig. 5 to illustrate these dif-
ferent morphological types. Source morphologies are indicated
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using the symbol in parenthesis in column (3) of Table 5 (in the
on line version).
At first glance the distribution of morphological types looks
different from those presented by Wood & Churchwell (1989)
and Kurtz et al. (1994). The first thing to point out is that as-
signing classifications can be a very subjective exercise as some
sources display characteristics of more than one morphological
type. A larger number of our sources have unresolved or spher-
ical morphologies but this could either be due to the lower res-
olution of our observations (i.e., ∼1.5–3′′ compared to ∼0.5–
0.9′′ of Kurtz et al. 1994) or that our selection of unresolved
MSX point sources has excluded a larger proportion of the
more extended sources.
If we disregard unresolved and spherical sources, since
many of these have been found to possess one of the four
more complex morphologies when imaged at higher reso-
lution (Wood & Churchwell 1989), we find the remaining
sources have the following distribution: cometary (48%),
irregular/multi-peaked (39%), core-halo (8%) and shell-like
(5%). These are in reasonable agreement with previous stud-
ies as reviewed by Hoare et al. (2005).
3.3. Source parameters
In Table 5 we present the observational parameters for each
radio source assocaited with an RMS source, i.e., position,
peak and integrated fluxes, and sizes of the sources’ major
and minor axis. Source positions were determined from a two
component Gaussian fit to each radio source. In a couple of
cases the higher resolution 3.6 cm maps were able to resolve a
6 cm source into two separate components (e.g., RMS source
G313.3004+01.1343). For sources classified as having either
multi-peaked, irregular or shell-like morphologies the fit has
been made to the brightest region of emission, and therefore,
the derived position may not necessarily be near the geometric
centre of the source.
Integrated fluxes have been determined by summing the
flux within a carefully fitted polygon around each source. As
pointed out by Kurtz et al. (1994) given the variety of mor-
phologies a single definition of source size is not appropri-
ate. We have therefore followed their procedure for estimat-
ing source sizes, i.e., for spherical and unresolved sources the
sizes given correspond to the source major and minor axes. For
sources classified as cometary the major and minor sizes corre-
spond to the geometric mean diameter at ∼ 10% level and the
FWHM of a slice through the peak brightness position and per-
pendicular to the symmetry axis respectively. The major and
minor sizes of irregular and multi-peaked sources have been
estimated from the approximate angular diameters at the 10–
20% levels of the complex. For shell-like sources the minimum
and maximum correspond to the inner and outer diameters of
the shell as measured at the half power points and for core-halo
sources the major and minor axes of the core have been given.
3.4. Results of incidental detections
A number of observations were made towards MSX sources
in the early stages of this project that were later excluded.
Althought these data have no direct relevance to the RMS sur-
vey we present them here as they may prove useful to the wider
astronomical community, however, these results will not be dis-
cussed in detail and for that reason we present them here.
In total 190 observations were made towards MSX point
sources that were later excluded from our sample of MYSOs.
Our original colour selection were made using an early ver-
sion of the MSX point sources catalogue (MSXv1.3), however,
when the same selection criteria was applied to the more re-
cent version of the catalogue (MSXv2.3), many of the origi-
nally identified sources were found to no longer fulfil our se-
lection criteria and were subsequently dropped. In addition to
the sources that failed the colour cuts in the final version of
the MSX catalogue there were a number of sources that passed
the colour cuts but were found to be associated with 2MASS
sources that possess flat or blue near-IR colours, or were found
to be considerable extended in the MSX images and therefore
more likely to be HII regions rather than MYSOs.
Since these observations have been made as part of
our project, the observational procedures, data reduction
and source parameters are all as described in Sections 2.2,
2.3 and 3.3 respectively. The observation dates and con-
figuration parameters are as presented in Tables 1 and 2
respectively. The field names, pointing position and pa-
rameters derived from the reduced maps are presented
in Table 6 (available in electronic form at the CDS via
anonymous ftp to cdsarc.u-strasbg.fr (130.79.125.5) or via
http://cdsweb.u-strasbg.fr/cgi-bin/qcat?J/A+A/).
In total an additional 169 radio sources were detected, 51
of these were found in RMS fields and the 118 were found in
fields towards later discarded MSX sources; as these detections
are not related to our survey we consider these to be incidental
detections. We searched the MSX point source catalogue out
to a radius of 25′′ for possible mid-IR counterparts and used
the same 12′′ cutoff used to identify genuine associations from
chance alignments (see Sect. 3.1). In Fig. 6 we present a plot
of the angular separation between the radio sources and their
nearest MSX counterpart.
Although this plot has been produced with a relatively
small sample it shares the same characteristics as the distribu-
tion of separations of RMS-radio matched sources presented in
Fig. 2, i.e., strongly peaking at ∼2′′ and tailing off ∼12′′. From
this plot we see that 12′′ is a reasonable cutoff as it was for
the RMS-radio matched sources discussed earlier. If we con-
sider all matches within 12′′ as genuine matches, as we did
for the RMS-radio associations, we find radio emission asso-
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Fig. 6. Histogram showing the projected angular separations
between the incidental radio detections (see text for details) and
their nearest MSX point source counterpart. The positional off-
sets for all possible matches within the 25′′ are plotted.
ciated with 37 MSX sources, 5 of which are associated with
two radio sources. 42 Radio sources were matched in total. The
majority of these MSX-radio matched sources passed the ini-
tial colour selection, and therefore have mid-IR colours consis-
tent with being either UCHII regions or potential MYSO candi-
dates, but were subsequently found to be extended rather than
point sources in the MSX images, or failed the near-IR colour
selection and are therefore more likely to be UCHII regions.
The derived source parameters for each radio source found to
have an MSX counterpart are presented in Table 7 (in the on
line version) and contour plots of the emission are presented in
Fig. 7. These plots are as described in Sect. 3.2 with the MSX
source name given in the upper left corner. These matched
radio-MSX sources are almost certainly Galactic and as with
the radio-RMS sources are most likely to be young compact
HII regions.
The nature of the remaining 127 radio sources we were un-
able to identify a mid-IR counterpart is uncertain as there are
several kinds of object that could be responsible for the de-
tected emission e.g., radio stars, weak mid-IR sources or ex-
tragalactic background sources. Most known radio stars have
fluxes below the sensitivity of our observations and so these are
not considered to make a significant contribution. We would
suggest that the majority of these sources are extragalactic
background objects. The derived source parameters for these
unmatched radio sources are presented in Table 8 (in the on
line version) and contour plots of the emission are presented
in Fig. 8. These plots are as described in Sect. 3.2 except the
observational field name and the sources offset from the obser-
vation centre are given in the upper left corner.
4. Discussion
4.1. Distribution of radio sources
In the upper panel of Fig. 9 we present a plot of the two di-
mensional distribution of all RMS sources observed with the
ATCA, followed in the upper middle, lower middle and lower
panels by the RMS sources associated with radio emission,
serendipitously matched MSX and radio sources, and the un-
matched radio sources. This figure shows the distribution of
the RMS sources to be correlated with the Galactic plane.
However, the RMS sources that are associated with radio emis-
sion display an even tighter correlation with the Galactic plane.
As previously mentioned, the vast majority of RMS sources
associated with radio emission are likely to be UCHII regions
and the tight correlation with the Galactic plane supports this.
The serendipitously matched MSX and radio sources are also
found to be located within a very limited range of Galactic lat-
itudes which would suggest that most of these are also UCHII
regions. The distribution of the unmatched radio sources shows
no such correlation with the Galactic plane and are fairly evenly
spread as would be expected if these sources are extragalactic
background sources as suggested in the previous section.
The correlation of RMS-radio associated sources with the
Galactic plane is better illustrated in Fig. 10. In this figure
we present a histogram of the number of RMS sources ob-
served as a function of Galactic latitude. We have over-plotted
the RMS sources with associated radio emission (filled his-
togram). In principle we should expect the distribution of RMS
sources associated with radio emission to mimic the distribu-
tion of the RMS sample as a whole, and in general this is
the case. However, although the distributions look similar the
RMS-radio matches have a smaller latitude spread. The angu-
lar scaleheight of the southern RMS catalogue is ∼0◦.7 whereas
the scaleheight of the RMS UCHII regions is slightly smaller at
∼0◦.6. The larger scaleheight for the sample as a whole is prob-
ably the result of a residual contamination by dusty evolved
stars at high latitudes and from nearby low-mass YSOs as pre-
dicted by Lumsden et al. (2002). Our molecular line and near-
IR spectroscopy observations will provide a means for assess-
ing the nature of these high latitude RMS sources.
The angular scaleheight of the UCHII regions is in excel-
lent agreement with the value found by Wood & Churchwell
(1989) who reported a scaleheight of 0.6◦ from IRAS iden-
tification of ∼1600 potential UCHII regions. At the Galactic
centre distance this corresponds to a scaleheight of 89 pc. This
value is significantly broader than the scaleheight of ∼0◦.25
found from the 1.4 and 5 GHz VLA Galactic plane surveys
reported by Giveon et al. (2005b) and Giveon et al. (2005a) re-
spectively. However, these surveys were restricted to small lat-
itude ranges (|b| ≤1◦.8 and |b| ≤ 0◦.4 for the 1.4 and 5 GHz sur-
veys respectively), which could explain their smaller derived
scaleheight.
4.2. Comparison of source fluxes with other surveys
Although most sources that had been previously observed at
high resolution were removed, a small number were left in as
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Fig. 10. Histogram of the latitude distribution of the MYSO
candidates observed in this survey. We have over-plotted the
latitude distribution of the MYSO candidates with associated
radio emission as a filled histogram.
Table 9. Comparison of sources detected at 8.6 GHz in this sur-
vey and in the methanol maser survey of Walsh et al. (1998).
(The peak fluxes for the methanol maser survey have been
taken from Walsh et al. (1998), however, the integrated fluxes
were not presented in their paper but are available from VizieR
(http://vizier.u-strasbg.fr/viz-bin/VizieR).)
RMS survey Walsh et al. (1998)
RMS name Peak Integ. Peak Integ.
G268.4222−0.8490 307.1 1,696.0 510 1,012.0
G305.1967+0.0335 113.1 1,105.0 90 394.0
G318.9148−0.1647 60.6 1,659.0 120 424.0
G330.9544−0.1817 591.8 1,728.0 280 1,161.0
G337.7051−0.0575 152.8 171.0 84 94.0
G344.4257+0.0451 63.5 268.3 28 485.0
G345.0061+1.7944 189.9 209.0 140 130.0
G345.4881+0.3148 456.9 2,163.0 200 2,100a
G346.5234+0.0839 77.0 150.3 45 104.0
G348.6972−1.0263 402.2 1,194.0 500 843.0
a The integrate flux for this source obtained from VizieR is incorrect
(48.4 mJy), the correct flux was provided by Andrew Walsh (private
com.).
an integrity check on our results. Ten of the sources we de-
tected had previously been detected in a radio continuum sur-
vey of methanol maser sources reported by Walsh et al. (1998).
In Table 9 we present a comparison of the 8.6 GHz fluxes re-
ported in this paper and those reported for the same sources by
Walsh et al. (1998).
We expected to find variations of ∼10–20%, mainly due
to calibration uncertainties, however, looking at Table 9 it is
immediately apparent that the differences are much larger than
expected with our fluxes being, in general, approximately twice
those reported by Walsh et al. (1998), and in a few cases three
or four times larger. The main reason for these different inte-
grated flux measurements is that different array configurations
are sensitive to different angular scales, with compact arrays
being more sensitive to extended emission, and more extended
arrays filtering out the larger scale structure and being more
sensitive to compact high brightest features. Although both sur-
veys used a 6 km array configuration the baseline lengths were
quite different; Walsh et al. (1998) used the 6A configuration
which has a minimum baseline of 337 m, which is between
two and four times longer than the minimum baselines of the
6C and 6D arrays used for our observations respectively. The
arrays used for our observations are therefore more sensitive to
extended structures than the array used by Walsh et al. (1998)
and have resulted in higher integrated fluxes being measured.
This point can be illustrated using the results reported by
Ellingsen et al. (2005) for G318.9148−0.1647, a source also
common to both our observations and those of Walsh et al.
(1998). Ellingsen et al. (2005) observed a number of sources
in two different configurations with the ATCA designed to in-
vestigate the ratio of extended to compact emission associated
with UCHII regions. They used the 750D and the 6A configura-
tions which have minimum and maximum baselines of 31 m +
719 m, and 337 m + 6 km respectively. For G318.9148−0.1647
Ellingsen et al. (2005) report an integrated flux of 1078 mJy
and 1513 mJy for the 6A and 750D arrays respectively. The
shortest baseline on the 6D array used for our observations of
this particular source is comparable to that of the 750D array
used by Ellingsen et al. (2005), which explains why similar in-
tegrated fluxes were obtained. It is not clear why the integrated
fluxes reported by Ellingsen et al. (2005) for their 6 km obser-
vations and by Walsh et al. (1998) are so different (1078 mJy
and 428 mJy respectively) since the observations were carried
out using the same configuration. However, we note that the ob-
servations made by Ellingsen et al. (2005) had six times more
on-source integration time than ours or those of Walsh et al.
(1998). This analysis highlights that fluxes measured by an in-
terferometer are extremely sensitive to both the amount of on-
source integration time and the array configurations used.
4.3. Radio spectral indices
In Fig. 11 we present a plot of the spectral indices (Fν ∝ να)
for all RMS-radio sources detected at both frequencies that
have not been classified as having an irregular morphology.
The complete sample is shown as an unfilled histogram. We
note that the ATCA is not a scaled array between the two fre-
quencies observed and therefore each frequency is sensitive to
different spatial scales. This rendered the spectral indices for
individual resolved sources unreliable, especially for some of
the more complex morphologies (i.e., cometary and core-halo
morphologies). However, the combined spectral indices should
reflect the statistical behaviour of the sample relatively accu-
rately and indicate trends in the data.
There are three main features that are apparent in this fig-
ure. Firstly, the spectral indices peak between -0.5 and 0 and
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Fig. 11. Plot of the spectral indices RMS-radio sources de-
tected at both frequencies (unfilled histogram) over-plotted
with the spectral indices calculated for unresolved radio
sources only (grey histogram). (Source classified as having an
irregular morphology have been excluded.) Note both distribu-
tions are slightly skewed towards positive spectral indices, sug-
gesting the detection of a significant number of nebulae that are
optically thick to radio emission.
have an average of -0.16, consistent with the emission detected
from thermal sources (e.g., UCHII regions). Secondly, the dis-
tribution is slightly skewed in the direction of positive spectral
indices, possibly indicating a significant number of optically
thick sources have been detected. Thirdly, it is surprising to find
a large number of RMS sources associated with radio sources
that display large negative spectral indices.
In order to check these trends we have over-plotted the
spectral indices of sources that are unresolved at both frequen-
cies (grey histogram) on Fig. 11. Even though the number
counts for this histogram are limited we can see that the main
trends seen in the distribution for the whole sample are still ev-
ident, however, the proportion of RMS-radio matched sources
with positive indices has increased significantly and the peak
of the distribution has shifted from ∼ −0.16 to +0.16. There
are still a number of RMS matches that are associated with ra-
dio sources that have steep inverted spectral indices, but again
the proportion, and the magnitude of the negativity has signifi-
cantly decreased compared to the sample as a whole. It is pos-
sible that some of these RMS-radio matches are chance align-
ments with background radio source.
4.4. Single frequency detections
Approximately one third of the radio sources associated with
RMS sources were only detected at one of the two observed
frequencies. The majority of these, 45, were detected at 6 cm
with a further seven detected at 3.6 cm. There are a number
of possible explanations for a sources to be detected at one
frequency and not the other. For example, extragalactic back-
ground sources and supernova remnants have steep inverted
spectral indices and are therefore less likely to be detected at
the high frequency. Alternatively, if the emission is from an op-
tically thick nebula, such as an UCHII region, it is more likely
to be detected at the higher frequency. Therefore further inves-
tigation of the reasons behind these single frequency detections
could lead to new insight into the nature of these sources; some
of these possibilities are discussed below.
4.4.1. 6 cm detections
In several cases, when observing two or more RMS sources lo-
cated in the same field of view, a source was located outside
the primary beam of the 3 cm observation and was therefore
only detected at 6 cm. Eleven 6 cm detections can be explained
this way. Another consideration is the interferometer’s sensi-
tivity to angular scales, which as previously mentioned is dif-
ferent for the two frequencies used for these observations. As
previously mentioned the largest angular size that can be accu-
rately imaged at 3.6 and 6 cm is ∼20′′ and ∼30′′ respectively. It
is therefore possible for an extended source to be successfully
imaged at 6 cm, but either poorly imaged or totally resolved
out at 3.6 cm. Examination of the maps presented in Fig. 3 re-
veals that 26 of these single 6 cm detections are larger than
the maximum imagible at 3.6 cm (e.g., G281.5857-00.9706,
G338.2900-00.3729 and G343.5024-00.0145), and were re-
solved out in the 3.6 cm maps.
In total 37 sources detected only at 6 cm can be explained
by either the difference in the size of the 3.6 and 6 cm field
of views or sources being too extended to have been accu-
rately imaged at 3.6 cm. The remaining eight sources would
need to have steep inverted spectral indices in order for them
not to have been detected in the 3.6 cm maps, which would
suggest these radio source to be extragalactic in origin. For
these sources we find typical positional separations between
the RMS and radio sources of ∼2′′, and are therefore coinci-
dent within the errors – better than the sample in general. From
our analysis of the correlation between the radio and RMS
sources we determined the maximum expected number of false
matches to be four. The spectral index analysis presented in the
previous subsection also revealed a number of radio sources
with negative spectral indices associated with RMS sources. It
is possible that some of these are chance alignments of radio
sources with our RMS sources, however, the excellent posi-
tional correlation and low probability of chance associations
cannot explain them all.
4.4.2. 3 cm detections
Seven sources were detected at 3.6 cm, all of which have fluxes
significantly larger than the corresponding 4σ rms noise level
at the same position in their corresponding 6 cm maps. Using
these noise levels we calculated a lower limit for the spectral
index (Fν ∝ να) for each of these sources and found them all
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to be α ≥ 1 with the majority lying between 1 and 2, consis-
tent with these objects being optically thick. The presence of
a number of optically thick sources was also indicated by the
histogram of spectral indices presented in the previous subsec-
tion. The circumstantial evidence points to these sources being
deeply embedded UCHII regions, possibly at a relatively early
stage in their evolution.
5. Summary and conclusions
These observations form part of a multi-wavelength pro-
gramme of follow-up observations of a sample of ∼2000 colour
selected MYSO candidates designed to distinguish between
genuine MYSOs and other embedded or dusty objects. In this
paper we report the results of radio continuum observations
towards a sample of MYSO candidates located in the south-
ern sky (235◦< l < 350◦). Observations were made at 3.6 and
6 cm towards 826 RMS sources located within 802 fields us-
ing the ATCA. These observations were aimed at identifying
radio loud contaminants such as UCHII regions and PNe from
the relatively radio quiet MYSOs. These observations had typ-
ical rms noise values of ∼0.3 mJy and were therefore sensitive
enough to detect a HII region powered by B0.5 or earlier type
star located at the far side of the Galaxy. Our main finding are
as follows:
1. Of the 826 RMS sources observed we have found 199 to be
associated with radio emission. In total we have found that
contamination of our MYSO sample by radio loud sources
is ∼25%. More interestingly we failed to detect any ra-
dio emission towards 627 RMS sources and therefore after
eliminating one of the main sources of contamination we
are still left with a large sample of MYSOs candidates.
2. Our colour selection criteria allowed us to identify a large
proportion of PNe with similar MSX colours but were not
so effective at identifying contamination by UCHII regions.
Therefore the majority of the 199 RMS sources found to be
associated with radio emission are expected to be UCHII
regions. The morphologies of these sources, which are
consistent with other studies of UCHII regions, relatively
flat spectral indices, and their scaleheight certainly support
their identification as UCHII regions.
3. In addition to the 211 radio sources detected towards RMS
sources we detected a further 169 discrete radio sources.
51 of these were found within RMS fields and the remain-
ing 118 were found within fields that were observed as part
of our programme, but no longer fulfil our selection cri-
teria. Cross-correlating the positions of these field detec-
tions with the MSX point source catalogue identified 42
sources to be associated with 37 MSX sources. These radio-
MSX matched sources are distributed over a small range
in Galactic latitudes, similar to the RMS-matched sources,
and are therefore predominately thought to be UCHII re-
gions. The remaining 127 radio sources for which no mid-
IR source could be identified are thought to consist mainly
of extragalactic background objects.
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Fig. 5. Contour radio maps of a sample of the sources detected in this survey. The first contour starts at 4σ with the intervening
levels determined by a dynamic power law (see text for details). The RMS name and wavelength are given in the top left corner.
The position of the RMS point source is indicated by a cross. These sources have been chosen to illustrate the different kinds
of source morphologies, as indicated in the lower right corner of each map, and their locations with respect to the nearest RMS
point source. The last of these is not a separate morphological type, but is presented here as an example of multiplicity which is
discussed in Sect. 3.1.
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Fig. 7. Contour radio maps of the radio sources with MSX counterparts. The first contour starts at 4σ with the intervening levels
determined by a dynamic power law (see text for details). The field name and wavelength are given in the top left corner. The size
of the synthesised beam is shown to scale in the lower left hand corner. The full version of this figure is only available in electronic
form at the CDS via anonymous ftp to cdsarc.u-strasbg.fr (130.79.125.5) or via http://cdsweb.u-strasbg.fr/cgi-bin/qcat?J/A+A/.
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Fig. 8. Contour radio maps of the radio sources with no MSX counterparts. The first contour starts at 4σ with the intervening
levels determined by a dynamic power law (see text for details). The MSX name and wavelength are given in the top left corner
along with the offset from the centre of the field. The size of the synthesised beam is shown to scale in the lower left hand
corner. The full version of this figure is only available in electronic form at the CDS via anonymous ftp to cdsarc.u-strasbg.fr
(130.79.125.5) or via http://cdsweb.u-strasbg.fr/cgi-bin/qcat?J/A+A/.
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Fig. 9. Galactic distribution of the 826 RMS sources observed with ATCA (upper panel), RMS sources associated with radio
emission (upper middle panel), serendipitously matched MSX and radio sources (lower middle panel) and unmatched radio
sources (lower panel).
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Table 5. Observational parameters for each RMS source associated with radio emission.
Source position Peak Integ. Source
RMS name Offset Morph. λ α (J2000) δ (J2000) Sν Sν Diameter
(′′) (cm) (h m s) (◦ ′ ′′ ) (mJy/b) (mJy) Max (′′) Min (′′)
G250.6510−03.4744 5.2 U 3.6 07:54:56.11 −34:49:37.9 6.7 14.3 3.3 1.9
6.0 07:54:56.10 −34:49:38.1 13.6 23.3 5.2 2.5
G259.0453−01.5559 10.6 I/MP 6.0 08:26:17.54 −40:48:35.0 2.5 21.7 8.7 3.6
G263.7759−00.4281 1.9 U 6.0 08:46:34.85 −43:54:29.8 1.6 1.5 5.8 1.8
G264.6712−00.2839 3.5 C 3.6 08:50:21.37 −44:30:43.8 3.8 8.4 3.4 1.5
6.0 08:50:21.39 −44:30:41.2 13.4 36.0 6.0 3.0
G265.1591−02.2284 0.9 U 3.6 08:43:28.08 −46:06:39.8 78.9 89.7 2.8 1.1
6.0 08:43:28.07 −46:06:39.8 75.6 83.2 4.5 1.5
G265.7521+04.1006 1.6 SH 3.6 09:12:26.64 −42:25:41.8 2.6 84.4 5.5 3.5
6.0 09:12:26.63 −42:25:39.5 7.5 96.3 5.7 2.3
G268.4222−00.8490 1.4 C 3.6 09:01:54.41 −47:44:10.2 307.1 1,696.0 3.9 2.8
6.0 09:01:54.32 −47:44:10.0 720.0 3,718.0 6.7 5.6
G268.6162−00.7389 2.4 U 3.6 09:03:09.51 −47:48:27.2 7.8 9.0 2.7 1.0
6.0 09:03:09.51 −47:48:27.3 7.3 8.8 4.8 1.9
G273.7091−01.3732 1.6 U 3.6 09:22:01.62 −51:56:41.5 1.3 2.4 2.5 1.8
6.0 09:22:01.60 −51:56:42.2 2.4 3.4 4.0 2.4
G274.0649−01.1460 4.2 U 3.6 09:24:42.13 −52:02:00.8 10.1 36.1 3.9 2.0
6.0 09:24:42.15 −52:02:01.3 18.3 28.9 3.5 1.7
G277.1542−01.5715 1.6 U 3.6 09:37:51.81 −54:27:08.8 10.4 10.8 2.0 1.0
6.0 09:37:51.81 −54:27:08.8 13.4 14.4 3.5 1.7
G280.6208−01.1879 4.4 C 3.6 09:58:23.76 −56:22:12.1 4.8 59.7 6.4 5.5
6.0 09:58:23.77 −56:22:12.2 11.6 64.3 7.1 5.9
G281.0472−01.5432 6.5 U 3.6 09:59:15.88 −56:54:39.3 3.3 3.7 1.9 1.1
G281.1813−00.4824 0.4 U 3.6 10:04:40.03 −56:08:36.9 8.1 9.5 3.1 0.9
6.0 10:04:40.06 −56:08:37.1 5.8 6.2 3.4 1.6
G281.5576−02.4775 4.7 I/MP 3.6 09:58:03.05 −57:57:44.5 36.0 588.0 6.9 6.5
6.0 09:58:03.01 −57:57:44.7 89.5 604.2 7.6 6.8
G281.5857−00.9706 1.4 C 6.0 10:04:56.27 −56:46:36.7 52.4 764.6 10.1 9.2
G281.8449−01.6094 1.6 U 3.6 10:03:41.10 −57:26:38.6 6.9 18.8 3.0 1.8
6.0 10:03:41.11 −57:26:38.7 18.9 47.8 4.9 2.7
G282.6077−00.4282 2.2 U 3.6 10:13:19.68 −56:55:31.1 13.1 40.1 3.6 1.9
6.0 10:13:19.69 −56:55:31.8 31.5 48.1 3.9 2.0
G283.2273−00.9353 2.5 U 3.6 10:14:59.82 −57:41:37.4 4.1 6.3 2.3 1.2
6.0 10:14:59.83 −57:41:37.5 11.5 11.3 3.2 1.7
G284.0155−00.8579 1.7 U 3.6 10:20:15.73 −58:03:55.3 249.4 365.4 2.1 1.5
6.0 10:20:15.73 −58:03:55.0 253.0 371.5 4.0 2.7
G285.5970−00.8508 2 U 6.0 10:30:33.33 −58:53:52.3 1.8 2.2 3.7 2.1
G286.3938−01.3514 1.1 I/MP 3.6 10:33:56.48 −59:44:00.4 82.2 199.8 3.7 1.5
6.0 10:33:56.48 −59:44:00.1 107.9 174.9 3.5 2.0
G289.8794−00.7979 2.8 C 3.6 11:01:00.13 −60:50:22.0 33.4 205.3 3.8 2.9
6.0 11:01:00.11 −60:50:22.0 82.2 427.0 5.6 4.2
G290.8768−01.2170 3.9 U 3.6 11:07:11.40 −61:37:31.4 1.5 4.1 3.1 1.9
6.0 11:07:11.38 −61:37:31.7 2.3 3.8 3.6 2.5
G291.0670−00.7941 1.4 I/MP 3.6 11:10:01.25 −61:18:28.8 1.3 7.5 5.0 3.8
6.0 11:10:01.29 −61:18:29.4 2.6 14.1 5.2 4.3
G292.7329−00.2482 0.2 U 3.6 11:24:37.99 −61:23:21.1 16.5 18.3 2.0 1.2
6.0 11:24:37.99 −61:23:21.1 8.3 8.8 3.1 2.1
G293.1266−00.0739 1.9 U 3.6 11:28:12.84 −61:21:02.8 35.4 37.0 2.0 1.3
6.0 11:28:12.84 −61:21:02.8 32.9 34.5 3.5 2.2
G293.8282−00.7445 1.2 CH 6.0 11:32:06.36 −62:12:20.3 20.1 98.0 5.8 4.4
G293.9633−00.9776 2.9 I/MP 3.6 11:32:36.14 −62:28:08.3 5.7 28.9 5.1 2.2
6.0 11:32:36.16 −62:28:08.4 8.1 24.8 5.7 2.7
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Source position Peak Integ. Source
RMS name Offset Morph. λ α (J2000) δ (J2000) Sν Sν Diameter
(′′) (cm) (h m s) (◦ ′ ′′ ) (mJy/b) (mJy) Max (′′) Min (′′)
G295.1523−00.5890 3.9 U 3.6 11:43:25.23 −62:25:40.9 17.0 17.8 2.0 1.2
6.0 11:43:25.23 −62:25:40.9 11.4 12.0 3.0 2.1
G295.5570−01.3787 1.1 U 6.0 11:45:04.01 −63:17:46.0 5.7 40.6 8.2 4.9
G297.4585−00.7636 7.1 U 3.6 12:02:43.00 −63:06:56.1 1.9 2.0 1.7 1.1
6.0 12:02:43.10 −63:06:56.1 3.1 3.4 2.3 1.6
G298.1829−00.7860 1.1 C 3.6 12:09:01.14 −63:15:57.2 73.1 1,646.0 12.3 4.9
6.0 12:09:01.20 −63:15:57.0 152.8 1,711.0 12.9 6.1
G298.2234−00.3393 2.9 C 3.6 12:10:01.16 −62:49:53.9 276.6 2,198.0 4.9 3.2
6.0 12:10:01.19 −62:49:54.0 369.9 1,348.0 4.7 3.5
G298.6823+00.1320 0.7 U 3.6 12:14:34.68 −62:26:07.4 11.1 12.0 2.0 1.4
6.0 12:14:34.69 −62:26:07.5 10.5 10.9 3.1 2.0
G298.7136+00.3103 1.6 U 3.6 12:15:04.11 −62:15:47.2 17.5 18.1 1.8 1.3
6.0 12:15:04.12 −62:15:47.4 11.4 11.4 3.1 2.0
G298.8332+00.1279 3.3 U 3.6 12:15:51.59 −62:27:39.7 14.2 39.4 2.8 2.3
6.0 12:15:51.60 −62:27:39.9 33.6 57.6 3.7 2.8
G298.8591−00.4372 10.7 U 3.6 12:15:25.32 −63:01:16.6 13.5 64.7 5.3 2.0
6.0 12:15:25.28 −63:01:17.1 79.5 158.6 3.7 2.8
G300.9674+01.1499 9.7 U 3.6 12:34:53.23 −61:39:40.1 116.0 138.2 2.0 1.1
6.0 12:34:53.22 −61:39:40.1 88.6 101.5 2.9 1.7
G301.1067−01.4919 2.7 S 3.6 12:34:35.93 −64:18:16.6 4.3 4.4 1.4 1.2
6.0 12:34:35.94 −64:18:16.6 8.5 9.6 2.4 2.2
G301.7319+01.1030 2.7 C 3.6 12:41:17.58 −61:44:40.7 38.6 111.0 2.9 2.7
6.0 12:41:17.59 −61:44:40.9 56.2 113.6 3.8 3.3
G301.8147+00.7808 4.1 I/MP 6.0 12:41:53.62 −62:04:09.2 3.1 42.1 9.9 7.2
G302.0213+00.2542 1.7 U 3.6 12:43:31.51 −62:36:13.9 35.1 57.5 2.5 1.4
6.0 12:43:31.49 −62:36:13.8 47.9 59.5 3.7 2.0
G302.1515−00.9488 3.1 SH 3.6 12:44:22.38 −63:48:35.0 2.3 41.6 4.5 2.2
6.0 12:44:22.44 −63:48:34.5 5.7 39.2 7.6 6.8
G302.4867−00.0308 2 C 3.6 12:47:31.75 −62:53:59.5 3.7 24.4 5.3 2.7
6.0 12:47:31.77 −62:53:59.7 10.2 23.4 4.4 3.3
G303.1179−00.9710 2.7 U 3.6 12:53:07.18 −63:50:33.2 109.3 382.0 3.0 2.4
6.0 12:53:07.19 −63:50:33.2 192.9 411.8 3.8 3.2
G303.5353−00.5982 3.6 U 3.6 12:56:50.36 −63:27:45.8 1.4 8.7 5.2 2.6
6.0 12:56:50.28 −63:27:45.2 5.0 8.7 4.2 2.5
G303.9973+00.2800 1.1 C 3.6 13:00:41.61 −62:34:21.0 2.4 22.1 4.7 4.4
6.0 13:00:41.65 −62:34:21.1 6.6 33.0 6.1 5.2
G304.5719+00.7163 1.8 U 3.6 13:05:27.84 −62:06:39.5 25.1 34.2 2.7 1.3
6.0 13:05:27.84 −62:06:39.6 36.4 43.0 4.3 2.0
G305.1967+00.0335 3.2 C 3.6 13:11:14.22 −62:45:05.9 113.1 1,105.0 11.5 6.5
6.0 13:11:14.30 −62:45:05.7 155.7 1,361.0 8.9 6.0
G306.1260−01.1371 3.5 U 3.6 13:20:27.26 −63:49:44.8 4.9 5.4 2.2 1.2
6.0 13:20:27.27 −63:49:45.0 6.5 6.7 3.7 1.8
G307.5240−00.2774 0.2 U 3.6 13:31:46.32 −62:47:20.6 19.9 25.5 2.0 1.4
6.0 13:31:46.31 −62:47:20.6 30.0 30.3 2.6 1.6
G307.7359−00.5945 0.5 U 3.6 13:34:03.39 −63:04:05.1 1.3 1.6 1.9 1.5
6.0 13:34:03.37 −63:04:04.7 2.3 2.9 3.0 1.9
G308.0023+02.0190 1.6 U 6.0 13:32:42.20 −60:26:45.9 3.0 5.9 3.7 2.5
G308.0314−01.0529 5.7 U 3.6 13:37:19.73 −63:28:08.8 10.2 26.2 2.4 1.8
6.0 13:37:19.71 −63:28:08.7 17.1 29.1 3.2 2.4
G308.2010−01.0199 5.6 S 3.6 13:38:46.09 −63:24:23.8 7.7 13.7 2.0 1.7
6.0 13:38:46.12 −63:24:23.9 13.4 20.3 3.2 2.1
G308.3653−00.5085 1.8 S 3.6 13:39:22.52 −62:52:24.4 2.2 2.4 1.5 1.5
G308.7346−00.5086 2 U 3.6 13:42:33.10 −62:48:11.2 5.0 6.5 1.7 1.3
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Source position Peak Integ. Source
RMS name Offset Morph. λ α (J2000) δ (J2000) Sν Sν Diameter
(′′) (cm) (h m s) (◦ ′ ′′ ) (mJy/b) (mJy) Max (′′) Min (′′)
6.0 13:42:33.12 −62:48:10.8 2.7 5.6 3.9 2.2
G308.9176+00.1231 4.7 I/MP 3.6 13:43:01.72 −62:08:56.1 24.6 374.1 5.6 5.4
6.0 13:43:01.74 −62:08:55.8 51.0 247.4 4.7 4.4
G309.7846−00.7181 1.1 U 3.6 13:51:55.17 −62:46:56.6 1.7 4.3 2.6 2.0
6.0 13:51:55.17 −62:46:56.7 4.7 7.5 2.5 2.5
G309.9206+00.4790 0.9 U 6.0 13:50:41.88 −61:35:10.8 138.6 220.2 3.3 2.2
G311.1359−00.2372 0.8 U 3.6 14:02:09.93 −61:58:37.9 2.4 3.5 1.9 1.3
6.0 14:02:09.91 −61:58:38.0 3.1 3.0 2.3 1.6
G311.1794−00.0720 2.1 U 6.0 14:02:08.26 −61:48:25.1 2.0 4.8 4.9 2.3
G311.4255+00.5964 1.3 C 3.6 14:02:36.53 −61:05:46.0 2.1 73.1 9.9 7.2
6.0 14:02:36.65 −61:05:45.4 3.2 24.9 8.1 3.8
G311.4302−00.2329 3.3 U 3.6 14:04:34.04 −61:53:32.2 1.6 3.5 2.3 1.6
6.0 14:04:34.05 −61:53:32.3 4.9 6.7 2.9 1.9
G311.6434−00.3804 3.3 U 6.0 14:06:38.75 −61:58:23.6 87.2 101.3 2.6 1.8
G311.6833−00.6254 3.3 I/MP 3.6 14:07:35.45 −62:11:48.7 5.3 22.3 4.8 1.7
6.0 14:07:35.41 −62:11:47.9 6.2 25.6 9.0 1.8
G312.3070+00.6613 2 S 3.6 14:09:24.96 −60:47:01.1 9.9 16.0 2.0 1.6
6.0 14:09:25.00 −60:47:01.4 11.4 20.5 3.3 2.2
G312.3825−00.4143 4.4 S 6.0 14:12:44.13 −61:47:10.2 2.8 3.0 2.2 2.2
G312.5472−00.2801 2.9 U 3.6 14:13:42.01 −61:36:26.5 1.7 2.4 1.9 1.3
6.0 14:13:42.00 −61:36:26.6 7.5 9.5 3.0 1.8
G313.3004+01.1343 A 2.5 U 3.6 14:15:53.30 −60:01:39.2 13.8 18.7 2.4 1.1
B 3.6 14:15:53.22 −60:01:36.1 5.1 7.0 2.3 1.0
6.0 14:15:53.23 −60:01:36.5 19.4 22.1 4.0 1.7
G314.2204+00.2726 A 1.1 U 3.6 14:25:13.03 −60:31:38.9 4.8 4.9 2.2 0.9
6.0 14:25:13.03 −60:31:38.5 5.0 5.9 5.0 4.4
B 2.7 U 3.6 14:25:12.54 −60:31:37.9 4.3 4.9 2.4 0.9
6.0 14:25:12.58 −60:31:38.0 8.9 12.8 5.0 4.4
C 10.2 U 3.6 14:25:12.53 −60:31:48.5 2.8 2.8 2.4 0.9
G316.1386−00.5009 5.6 I/MP 6.0 14:42:01.90 −60:30:25.3 13.9 1,864.0 26.3 23.5
G316.2267−00.6453 1 U 3.6 14:43:09.86 −60:36:01.5 20.5 24.9 2.6 1.0
6.0 14:43:09.85 −60:36:01.8 21.6 26.5 3.9 1.5
G316.2473+00.8836 1.5 U 3.6 14:38:19.94 −59:11:45.6 20.4 40.2 3.7 1.2
6.0 14:38:19.93 −59:11:46.1 23.1 29.9 4.3 1.6
G317.4298−00.5612 4.2 U 3.6 14:51:37.60 −60:00:19.4 6.4 8.2 2.5 1.1
6.0 14:51:37.60 −60:00:19.8 5.9 6.6 3.5 1.5
G317.8908−00.0578 A 5.2 U 3.6 14:53:06.19 −59:20:56.7 2.6 3.6 2.5 1.2
B 6.3 U 3.6 14:53:06.20 −59:20:59.8 4.8 6.0 2.4 1.1
6.0 14:53:06.18 −59:20:58.4 4.6 6.4 4.2 1.7
G318.7251−00.2241 7.2 I/MP 3.6 14:59:29.64 −59:06:35.4 5.9 90.6 7.9 4.6
6.0 14:59:29.66 −59:06:37.1 12.9 28.0 4.7 2.2
G318.9148−00.1647 3.1 C 3.6 15:00:34.59 −58:58:08.7 60.6 1,659.0 9.0 7.6
6.0 15:00:34.52 −58:58:08.0 122.2 1,308.0 7.1 6.0
G319.1632−00.4208 2.2 C 3.6 15:03:13.57 −59:04:29.7 28.2 495.7 7.5 6.3
6.0 15:03:13.59 −59:04:29.5 56.2 332.4 5.6 4.6
G319.3622+00.0126 3.2 S 6.0 15:02:57.07 −58:35:56.0 7.4 15.7 3.3 2.8
G319.4526−00.0221 3.2 U 3.6 15:03:41.18 −58:35:09.2 26.8 62.0 2.5 1.6
6.0 15:03:41.16 −58:35:09.1 38.5 79.8 3.3 2.5
G320.4159+00.1154 6.1 C 6.0 15:09:32.09 −57:59:18.0 4.3 15.3 4.2 3.5
G320.6747+00.2452 1.5 U 3.6 15:10:43.52 −57:44:47.2 4.1 7.8 2.3 1.6
6.0 15:10:43.38 −57:44:47.4 9.8 13.6 3.2 2.0
G320.7779+00.2412 4.2 CH 3.6 15:11:24.18 −57:41:47.4 3.1 12.9 3.7 2.0
6.0 15:11:24.18 −57:41:47.6 8.0 18.5 4.1 2.7
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Source position Peak Integ. Source
RMS name Offset Morph. λ α (J2000) δ (J2000) Sν Sν Diameter
(′′) (cm) (h m s) (◦ ′ ′′ ) (mJy/b) (mJy) Max (′′) Min (′′)
G320.9062−00.2928 0.6 S 3.6 15:14:18.38 −58:05:20.8 58.2 67.9 1.5 1.3
6.0 15:14:18.37 −58:05:20.8 85.9 97.9 2.4 2.1
G321.1248−00.2652 1.7 U 3.6 15:15:36.57 −57:57:05.3 6.2 16.3 2.4 2.0
6.0 15:15:36.56 −57:57:05.3 13.4 24.4 3.2 2.6
G321.3803−00.3016 2.2 U 3.6 15:17:23.14 −57:50:51.0 1.6 1.7 2.5 1.1
6.0 15:17:23.10 −57:50:53.0 1.6 1.9 3.3 1.7
G321.7209+01.1711 8.5 I/MP 6.0 15:13:49.73 −56:24:47.2 58.9 2,124.0 15.6 12.7
G322.2070−00.7427 1.4 U 3.6 15:24:24.07 −57:46:21.5 18.5 33.1 2.3 1.7
6.0 15:24:24.07 −57:46:21.6 28.6 39.8 3.2 2.0
G323.2452+00.6498 0.9 U 3.6 15:25:06.66 −56:02:18.0 1.0 1.1 1.8 1.1
G323.9159+00.0336 0.6 I/MP 6.0 15:31:34.35 −56:10:13.7 22.2 156.0 12.9 8.4
G324.0609−00.2125 0.3 U 3.6 15:33:26.74 −56:17:17.6 21.0 37.4 2.5 1.8
6.0 15:33:26.73 −56:17:17.8 33.8 42.4 3.8 2.4
G324.1997+00.1192 A 3.4 C 3.6 15:32:53.21 −55:56:10.9 210.1 1,267.0 4.2 3.7
6.0 15:32:53.21 −55:56:11.9 286.6 1,592.0 6.6 5.6
B 9.6 U 3.6 15:32:53.33 −55:56:04.9 176.5 414.7 2.8 2.2
6.0 15:32:53.35 −55:56:04.6 256.5 477.6 4.4 2.8
G326.4477−00.7485 1.9 U 3.6 15:49:18.67 −55:16:52.5 5.2 5.9 1.6 1.3
6.0 15:49:18.68 −55:16:52.5 4.5 4.7 2.2 1.9
G326.4719−00.3777 2.1 C 3.6 15:47:50.01 −54:58:33.3 78.7 332.0 3.3 2.8
6.0 15:47:49.99 −54:58:33.3 151.7 342.5 3.7 3.3
G326.5297−00.4186 0.9 U 3.6 15:48:19.42 −54:58:20.8 11.0 11.9 2.8 0.8
G326.5798+00.8094 1.6 U 3.6 15:43:24.44 −53:58:20.7 39.1 39.9 1.9 1.1
6.0 15:43:24.44 −53:58:20.7 32.3 37.2 3.0 1.9
G326.7249+00.6159 5 C 3.6 15:44:59.36 −54:02:18.9 113.1 1,394.0 8.0 4.0
6.0 15:44:59.40 −54:02:19.7 71.0 258.7 6.2 3.0
G326.8848−00.2766 5.2 I/MP 6.0 15:49:38.62 −54:38:20.8 9.2 268.8 17.5 12.2
G327.4014+00.4454 3.4 U 3.6 15:49:19.37 −53:45:14.5 73.4 98.3 2.5 1.4
6.0 15:49:19.37 −53:45:14.4 75.3 87.2 3.7 2.2
G327.8289−00.8880 1.7 U 3.6 15:57:21.14 −54:30:45.8 18.3 49.2 3.1 2.2
6.0 15:57:21.14 −54:30:45.9 31.9 47.1 4.0 2.6
G327.8483+00.0175 1.5 C 3.6 15:53:29.34 −53:48:17.0 5.3 22.3 3.8 2.8
6.0 15:53:29.30 −53:48:17.3 11.8 18.3 4.0 2.7
G327.9018+00.1538 3.3 U 3.6 15:53:10.87 −53:39:58.2 3.4 3.7 1.9 1.2
6.0 15:53:10.87 −53:39:58.5 2.6 2.8 2.3 2.3
G328.0734−01.5999 2.1 U 3.6 16:01:50.83 −54:53:39.6 9.4 10.2 2.1 1.4
6.0 16:01:50.86 −54:53:39.5 9.5 13.2 4.0 2.1
G328.1639+00.5869 0.6 U 3.6 15:52:42.45 −53:09:52.5 3.0 3.0 1.9 1.0
6.0 15:52:42.46 −53:09:52.4 4.6 5.2 3.0 1.8
G328.5759−00.5285 A 1.5 I/MP 6.0 15:59:38.47 −53:45:19.8 71.3 259.9 13.9 2.7
B 9.9 U 3.6 15:59:38.15 −53:45:27.9 153.3 381.9 2.6 1.6
6.0 15:59:38.22 −53:45:27.7 184.7 326.6 13.9 2.7
G328.9480+00.5709 2.1 U 6.0 15:56:46.89 −52:40:34.7 4.5 6.4 3.4 2.1
G328.9580+00.5671 A 4.3 U 6.0 15:56:50.68 −52:40:17.8 2.9 4.0 3.3 2.0
B 5 U 3.6 15:56:51.05 −52:40:25.6 1.6 2.3 1.9 1.3
6.0 15:56:50.96 −52:40:25.3 7.0 14.1 4.0 2.5
G329.3371+00.1469 1.9 I/MP 6.0 16:00:33.13 −52:44:47.1 274.6 1,292.0 6.3 4.8
G329.4211−00.1631 4.7 I/MP 6.0 16:02:18.66 −52:55:27.6 7.4 417.9 18.0 17.5
G329.4720+00.2143 2.1 SH 6.0 16:00:55.70 −52:36:25.2 36.1 594.1 6.57 2.51
G329.4761+00.8414 5.7 I/MP 3.6 15:58:16.52 −52:07:37.6 1.2 93.9 13.5 12.0
6.0 15:58:16.58 −52:07:38.5 2.8 83.9 15.1 10.7
G329.5982+00.0560 1.7 I/MP 6.0 16:02:14.41 −52:38:37.7 13.2 78.5 9.0 4.7
G329.8145+00.1411 2.5 U 3.6 16:02:56.88 −52:26:12.8 2.9 2.9 1.9 1.1
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Source position Peak Integ. Source
RMS name Offset Morph. λ α (J2000) δ (J2000) Sν Sν Diameter
(′′) (cm) (h m s) (◦ ′ ′′ ) (mJy/b) (mJy) Max (′′) Min (′′)
6.0 16:02:56.87 −52:26:12.9 4.3 4.8 3.0 1.9
G330.2845+00.4933 2.6 U 3.6 16:03:43.26 −51:51:46.0 22.1 40.7 2.5 1.9
6.0 16:03:43.27 −51:51:45.9 34.0 44.9 3.8 2.5
G330.2935−00.3946 A 6.2 U 3.6 16:07:37.44 −52:31:01.2 109.2 240.4 2.5 2.2
6.0 16:07:37.45 −52:31:01.4 173.7 279.3 3.9 2.9
B 8.6 U 3.6 16:07:38.85 −52:30:59.0 60.0 74.4 2.1 1.5
6.0 16:07:38.83 −52:30:59.3 72.7 78.4 3.5 2.3
C 10 U 3.6 16:07:38.08 −52:30:53.7 202.9 252.5 2.1 1.5
6.0 16:07:38.08 −52:30:54.0 164.3 194.4 3.5 2.5
G330.9544−00.1817 A 2.7 C 3.6 16:09:52.59 −51:54:54.3 591.8 1,728.0 3.0 2.5
6.0 16:09:52.55 −51:54:54.9 444.4 1,017.0 5.2 3.2
B 9 U 6.0 16:09:53.08 −51:54:43.7 35.4 54.9 3.9 3.3
G331.0309+01.2056 0.8 U 3.6 16:04:16.68 −50:50:02.7 51.9 81.7 2.5 1.7
6.0 16:04:16.68 −50:50:02.7 65.2 86.5 3.9 2.5
G331.0967−00.6433 0.8 S 3.6 16:12:36.01 −52:09:19.3 7.9 39.8 4.3 3.0
6.0 16:12:36.02 −52:09:19.2 14.0 34.6 4.2 3.0
G331.1194−00.4955 2.3 U 3.6 16:12:02.96 −52:01:57.7 11.1 23.8 2.8 1.7
6.0 16:12:02.97 −52:01:57.4 12.2 13.5 3.0 1.8
G331.1465+00.1343 3.9 C 3.6 16:09:24.14 −51:33:07.7 3.5 80.3 8.5 6.6
6.0 16:09:24.16 −51:33:07.9 10.2 108.8 9.7 7.9
G331.3546+01.0638 10.1 U 3.6 16:06:23.10 −50:43:27.2 14.3 42.3 2.7 2.4
6.0 16:06:23.09 −50:43:27.3 29.3 43.2 3.0 2.5
G331.4181−00.3546 1.4 C 3.6 16:12:50.24 −51:43:28.6 10.4 83.9 4.5 3.7
6.0 16:12:50.18 −51:43:29.1 20.7 80.7 5.3 3.7
G331.4904−00.1173 8.1 U 3.6 16:12:07.46 −51:30:01.7 101.5 134.9 2.1 1.4
6.0 16:12:07.49 −51:30:01.6 125.1 147.5 3.1 2.0
G331.5414−00.0675 5.7 U 3.6 16:12:09.00 −51:25:47.0 137.6 181.3 1.9 1.6
6.0 16:12:09.00 −51:25:47.1 71.4 75.0 2.5 1.7
G332.1544−00.4487 3.5 I/MP 6.0 16:16:40.53 −51:17:08.9 101.2 1,697.0 14.2 5.8
G332.2944−00.0962 1.5 C 3.6 16:15:45.71 −50:56:02.5 8.6 105.0 7.4 4.1
6.0 16:15:45.84 −50:56:02.5 19.1 175.6 10.0 6.6
G332.3568−00.2525 1.5 U 3.6 16:16:44.14 −51:00:12.0 21.2 22.1 2.1 1.3
6.0 16:16:44.15 −51:00:12.0 11.5 11.7 2.9 1.8
G332.5438−00.1277 2.7 SH 6.0 16:17:02.34 −50:47:03.3 4.7 42.2 5.4 1.7
G332.7673−00.0069 7.4 I/MP 6.0 16:17:31.13 −50:32:35.7 4.3 24.6 7.3 3.8
G332.7867−00.2404 2.7 I/MP 3.6 16:18:38.03 −50:41:40.4 2.4 13.9 5.4 4.6
6.0 16:18:38.11 −50:41:40.0 1.5 4.8 8.4 5.8
G332.8151−00.6543 4.4 U 3.6 16:20:35.91 −50:58:10.0 41.3 69.7 2.2 1.7
6.0 16:20:35.92 −50:58:09.9 29.5 29.8 2.8 1.7
G332.8256−00.5498 2.5 U 3.6 16:20:11.07 −50:53:15.3 393.6 1,994.0 3.7 3.1
6.0 16:20:11.10 −50:53:15.4 461.6 1,259.0 4.3 3.1
G333.0162+00.7615 2.3 I/MP 3.6 16:15:18.70 −49:48:52.8 6.0 88.8 7.6 5.4
6.0 16:15:18.60 −49:48:51.3 8.5 46.9 6.7 4.6
G333.1306−00.4275 4.9 I/MP 6.0 16:21:00.24 −50:35:09.2 424.1 2,582.0 9.7 7.3
G333.2880−00.3907 11.2 I/MP 3.6 16:21:31.81 −50:27:00.8 214.1 6,721.0 11.1 7.2
6.0 16:21:31.70 −50:27:00.6 421.4 4,984.0 9.6 9.0
G333.3401−00.1273 2 U 3.6 16:20:36.93 −50:13:35.5 1.3 2.5 2.3 1.4
6.0 16:20:36.93 −50:13:35.1 2.2 3.3 3.3 2.0
G333.6788−00.4344 1.8 U 3.6 16:23:28.31 −50:12:13.8 21.0 56.7 2.6 2.2
6.0 16:23:28.32 −50:12:13.9 28.0 33.3 3.2 2.0
G333.7261+00.3678 8.8 I/MP 6.0 16:20:09.88 −49:36:16.6 9.8 443.4 17.4 15.7
G334.3272−00.2884 7.9 U 3.6 16:25:38.32 −49:38:12.1 1.3 5.2 3.1 2.5
6.0 16:25:38.37 −49:38:12.4 4.8 9.3 3.4 2.8
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Table 5. continued.
Source position Peak Integ. Source
RMS name Offset Morph. λ α (J2000) δ (J2000) Sν Sν Diameter
(′′) (cm) (h m s) (◦ ′ ′′ ) (mJy/b) (mJy) Max (′′) Min (′′)
G334.7202+00.1762 1.5 U 3.6 16:25:17.30 −49:01:57.4 6.4 6.9 2.3 1.3
6.0 16:25:17.29 −49:01:57.5 5.4 6.6 3.3 1.9
G334.7225−00.6539 1.6 I/MP 3.6 16:28:57.79 −49:36:27.4 15.7 420.4 13.1 5.7
6.0 16:28:57.76 −49:36:26.5 33.3 703.6 15.6 11.2
G335.1972−00.3884 3.4 C 6.0 16:29:47.37 −49:04:48.7 4.3 57.5 12.0 8.1
G335.3910−00.2902 1.8 U 3.6 16:30:10.14 −48:52:23.0 20.2 21.0 2.1 1.3
6.0 16:30:10.14 −48:52:23.0 11.7 12.7 3.6 2.2
G335.5783−00.2075 3.1 U 3.6 16:30:34.97 −48:40:47.2 27.3 40.8 2.2 1.5
6.0 16:30:34.97 −48:40:47.2 43.7 67.4 4.4 2.8
G335.9800+00.1928 11.6 I/MP 6.0 16:30:28.68 −48:06:41.8 5.4 164.3 22.3 11.1
G336.3616−00.1377 6.8 CH 6.0 16:33:29.52 −48:03:38.6 43.9 553.2 15.4 6.3
G336.3684−00.0033 3.3 U 3.6 16:32:56.48 −47:57:52.2 172.1 570.5 3.2 2.9
6.0 16:32:56.47 −47:57:52.4 257.0 523.6 4.5 3.5
G336.9842−00.1835 4 U 3.6 16:36:12.42 −47:37:58.0 33.1 34.3 1.9 1.1
6.0 16:36:12.43 −47:37:58.0 17.2 18.0 2.8 1.7
G336.9920−00.0244 7.1 U 6.0 16:35:32.34 −47:31:14.8 29.0 129.1 8.5 4.1
G337.0047+00.3226 5.6 CH 3.6 16:34:04.73 −47:16:29.2 35.9 242.8 4.6 4.0
6.0 16:34:04.73 −47:16:29.0 81.5 249.3 5.5 4.4
G337.0642−01.1723 1.6 U 3.6 16:40:55.80 −48:13:58.8 27.0 27.8 2.3 1.3
6.0 16:40:55.79 −48:13:58.9 13.9 15.1 3.4 1.8
G337.6341−00.0775 6.8 U 3.6 16:38:19.03 −47:04:51.1 22.2 31.3 2.0 1.5
6.0 16:38:19.03 −47:04:51.1 28.1 31.0 2.9 1.8
G337.6651−00.1750 2.6 C 3.6 16:38:52.44 −47:07:17.6 26.0 454.9 7.7 6.5
6.0 16:38:52.42 −47:07:17.2 69.8 670.8 9.0 8.7
G337.7091+00.0932 5.6 C 3.6 16:37:51.75 −46:54:32.9 10.7 22.8 2.4 1.7
6.0 16:37:51.80 −46:54:33.5 40.3 144.9 6.3 4.3
G337.8442−00.3748 1.9 U 3.6 16:40:26.67 −47:07:13.1 23.5 24.4 3.2 1.0
6.0 16:40:26.68 −47:07:13.2 10.6 11.1 4.7 1.3
G338.0008−00.1498 9.4 U 3.6 16:40:03.40 −46:51:09.2 1.5 3.4 3.1 1.6
6.0 16:40:03.40 −46:51:08.6 4.4 6.1 3.8 2.2
G338.2900−00.3729 8.2 C 6.0 16:42:09.19 −46:47:03.4 9.6 87.3 9.9 7.2
G338.3340+00.1315 9.4 U 3.6 16:40:07.20 −46:25:09.1 243.2 392.9 2.4 1.7
6.0 16:40:07.21 −46:25:09.0 201.5 235.7 3.9 2.4
G338.4357+00.0591 0.9 C 6.0 16:40:50.24 −46:23:23.1 92.5 685.5 7.5 6.9
G338.6811−00.0844 1.1 U 6.0 16:42:24.04 −46:18:00.7 42.6 69.1 3.1 2.2
G338.9217+00.6233 4.4 C 3.6 16:40:15.46 −45:39:02.5 114.8 166.5 2.5 1.6
6.0 16:40:15.45 −45:39:02.5 104.6 144.0 3.7 2.3
G339.1052+00.1490 6.4 C 3.6 16:42:59.57 −45:49:43.9 23.7 40.6 2.5 1.8
6.0 16:42:59.58 −45:49:43.7 31.0 42.9 3.7 2.3
G339.7475+00.0947 4.3 C 3.6 16:45:37.56 −45:22:37.8 5.1 9.9 2.3 1.7
6.0 16:45:37.57 −45:22:38.0 8.6 14.9 3.4 2.7
G340.0708+00.9267 3.7 C 3.6 16:43:15.69 −44:35:16.0 4.8 93.8 8.4 5.9
6.0 16:43:15.65 −44:35:16.5 9.9 48.8 6.6 4.2
G340.2480−00.3725 4.5 U 3.6 16:49:30.00 −45:17:44.2 112.5 150.8 2.2 1.4
6.0 16:49:29.98 −45:17:44.4 105.9 129.5 4.0 2.4
G340.2768−00.2104 11.9 U 3.6 16:48:53.30 −45:10:22.3 3.9 4.7 2.0 1.1
G341.0331−02.6867 1.3 U 3.6 17:02:39.49 −46:08:01.2 26.8 53.1 2.6 2.0
6.0 17:02:39.49 −46:08:01.2 45.1 61.1 4.0 2.4
G341.4407+00.2980 1.4 U 3.6 16:50:53.75 −43:57:03.3 1.9 1.9 2.1 1.2
6.0 16:50:53.76 −43:57:03.1 2.3 2.4 3.5 1.7
G341.5442+02.1772 0.8 U 3.6 16:43:23.29 −42:39:22.6 20.8 23.6 2.5 1.5
6.0 16:43:23.29 −42:39:22.6 19.4 22.1 4.0 2.3
G342.0610+00.4200 6.2 U 6.0 16:52:33.12 −43:23:46.0 14.8 56.5 6.8 3.8
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Table 5. continued.
Source position Peak Integ. Source
RMS name Offset Morph. λ α (J2000) δ (J2000) Sν Sν Diameter
(′′) (cm) (h m s) (◦ ′ ′′ ) (mJy/b) (mJy) Max (′′) Min (′′)
G342.1156−03.7089 1.6 C 3.6 17:11:06.03 −45:52:52.2 10.4 53.4 3.7 3.5
6.0 17:11:06.04 −45:52:52.0 27.7 86.3 5.4 4.3
G342.1467+00.0109 2.6 U 3.6 16:54:36.59 −43:35:14.9 28.5 33.3 2.5 1.4
6.0 16:54:36.59 −43:35:14.9 28.0 29.9 4.0 2.2
G342.2263−00.3801 0.9 U 3.6 16:56:33.93 −43:46:14.7 64.7 190.4 3.2 3.1
6.0 16:56:33.94 −43:46:14.7 94.1 190.3 4.6 3.2
G342.3855+00.1224 6 U 6.0 16:54:56.98 −43:19:56.9 5.5 9.6 4.4 2.6
G342.7057+00.1260 4.8 U 6.0 16:56:02.91 −43:04:44.0 1.6 2.1 3.2 1.7
11.3 U 3.6 16:56:03.48 −43:04:41.1 3.6 4.8 2.3 1.3
6.0 16:56:03.49 −43:04:41.1 5.4 6.0 3.2 1.7
G343.5024−00.0145 2.9 U 6.0 16:59:20.68 −42:32:36.9 33.8 176.9 7.5 5.3
G343.9919+00.8347 2 U 3.6 16:57:23.73 −41:37:58.4 67.2 250.4 4.0 3.3
6.0 16:57:23.73 −41:37:58.4 136.3 295.0 5.6 3.6
G344.4257+00.0451 5.7 C 3.6 17:02:09.17 −41:46:44.2 63.5 268.3 4.7 2.1
6.0 17:02:09.35 −41:46:44.3 205.4 2,139.0 10.0 8.7
G345.0034−00.2240 0.5 U 6.0 17:05:11.19 −41:29:06.4 78.5 140.0 4.9 2.8
G345.0052+01.8209 0.9 U 3.6 16:56:39.83 −40:13:33.0 21.9 75.1 3.7 2.4
6.0 16:56:39.80 −40:13:33.1 71.4 126.4 4.7 2.9
G345.4881+00.3148 2.1 C 3.6 17:04:28.05 −40:46:24.0 456.9 2,163.0 4.6 3.2
6.0 17:04:28.04 −40:46:23.3 500.7 1,980.0 6.9 4.9
G345.4938+01.4677 3.9 U 3.6 16:59:41.61 −40:03:43.4 11.5 12.5 2.3 1.2
6.0 16:59:41.61 −40:03:43.4 4.6 4.8 3.2 1.6
G345.5472−00.0801 0.3 U 3.6 17:06:19.32 −40:57:53.0 23.1 54.0 2.6 2.1
6.0 17:06:19.33 −40:57:53.1 38.1 50.3 3.3 2.0
G345.6495+00.0084 5.7 CH 3.6 17:06:16.00 −40:49:45.5 474.4 2,090.0 4.2 3.3
6.0 17:06:16.00 −40:49:45.4 627.4 2,205.0 6.4 4.9
G346.0774−00.0562 4.1 C 3.6 17:07:53.88 −40:31:33.9 3.2 15.7 3.6 3.4
6.0 17:07:53.91 −40:31:34.3 8.3 46.2 6.7 6.0
G346.2331−00.3197 1.1 U 3.6 17:09:30.35 −40:33:31.4 17.1 18.7 2.6 1.4
6.0 17:09:30.34 −40:33:31.7 4.1 4.7 4.2 2.0
G346.5235+00.0839 A 4.8 U 3.6 17:08:42.48 −40:05:08.9 77.0 150.3 3.7 1.6
6.0 17:08:42.49 −40:05:08.9 120.6 183.3 5.1 2.2
B 5.5 I/MP 3.6 17:08:43.06 −40:05:11.3 5.0 6.8 2.8 1.4
6.0 17:08:43.16 −40:05:10.5 23.6 108.1 8.4 4.1
G347.2326+01.2633 1 S 3.6 17:06:01.91 −38:48:35.4 16.0 68.4 4.0 3.7
6.0 17:06:01.91 −38:48:35.5 28.9 67.3 5.0 3.7
G347.5998+00.2442 2.9 U 3.6 17:11:22.16 −39:07:26.7 9.1 18.3 3.1 1.7
6.0 17:11:22.12 −39:07:26.0 23.8 51.2 4.8 2.8
G347.7631−00.7107 1.9 U 3.6 17:15:51.61 −39:33:08.1 17.6 21.8 2.5 1.6
6.0 17:15:51.61 −39:33:08.2 23.5 27.1 4.3 2.4
G348.5312−00.9714 4.5 I/MP 3.6 17:19:15.10 −39:04:35.0 5.8 215.1 13.0 8.8
6.0 17:19:15.29 −39:04:32.9 13.6 364.0 17.9 12.9
G348.5511−00.3390 3.9 U 3.6 17:16:39.23 −38:41:41.5 13.8 19.0 2.7 1.4
6.0 17:16:39.24 −38:41:41.5 20.6 24.1 3.8 1.9
G348.6972−01.0263 4.2 U 3.6 17:19:58.92 −38:58:14.9 402.2 1,194.0 2.8 2.5
6.0 17:19:58.94 −38:58:14.8 437.7 1,151.0 4.1 3.6
G348.8922−00.1787 2.2 CH 6.0 17:17:00.10 −38:19:26.4 65.2 185.7 6.8 3.0
G349.1055+00.1121 7.3 U 6.0 17:16:24.80 −37:58:50.0 19.1 26.5 4.4 2.2
G349.3514−00.2114 0.7 U 3.6 17:18:29.00 −37:58:01.8 61.0 62.9 2.6 1.3
6.0 17:18:29.00 −37:58:01.9 36.7 38.2 4.1 2.0
G349.7215+00.1203 4.1 U 3.6 17:18:11.10 −37:28:23.3 22.6 24.3 2.4 1.3
6.0 17:18:11.11 −37:28:23.4 29.2 35.7 4.0 2.1
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Table 7. Observational parameters for each MSX source associated with radio emission.
Source position Peak Integ. Source
MSX name Offset Morph. λ α (J2000) δ (J2000) Sν Sν Diameter
(′′) (cm) (h m s) (◦ ′ ′′ ) (mJy/b) (mJy) Max (′′) Min (′′)
G272.1125−02.0024 1.3 U 3.6 09:11:57.38 −51:14:25.2 6.7 17.8 2.9 2.2
6.0 09:11:57.39 −51:14:25.0 18.2 27.1 4.2 2.8
G274.2126−01.1143 0.9 I/MP 6.0 09:25:32.50 −52:06:47.0 1.3 6.6 6.5 4.9
G284.7306+00.3213 8.2 SH 6.0 10:29:28.99 −57:26:47.4 21.4 1,350 20.9 11.0
G285.2611−00.0492 11.7 U 6.0 10:31:29.02 −58:02:23.8 87.1 292.0 5.8 3.2
G289.0823−00.4107 A 10.7 U 3.6 10:56:26.95 −60:09:22.6 6.9 14.5 2.5 1.9
6.0 10:56:26.97 −60:09:22.8 11.5 15.3 3.6 2.3
B 11 U 3.6 10:56:26.40 −60:09:01.3 16.8 33.4 2.3 1.9
6.0 10:56:26.41 −60:09:01.4 26.7 34.8 3.5 2.3
G292.8022+01.1262 1.1 S 3.6 11:28:47.37 −60:06:37.0 13.1 22.4 2.4 2.0
6.0 11:28:47.36 −60:06:37.0 20.8 27.9 3.7 2.7
G292.8889−01.2023 0.7 U 3.6 11:23:11.83 −62:20:27.4 17.7 33.3 2.8 1.4
6.0 11:23:11.84 −62:20:27.5 33.8 41.1 3.4 1.9
G297.2535−00.7557 7.2 U 3.6 12:00:57.85 −63:04:04.2 1.3 1.5 1.8 1.3
6.0 12:00:57.87 −63:04:04.4 1.8 2.4 3.1 2.0
G301.1364−00.2249 A 2.3 U 3.6 12:35:35.13 −63:02:31.7 209.2 228.1 1.9 1.3
6.0 12:35:35.13 −63:02:31.6 79.2 83.8 3.0 2.0
B 5.4 U 3.6 12:35:35.19 −63:02:24.0 158.9 179.0 1.8 1.4
6.0 12:35:35.18 −63:02:23.9 115.2 126.3 3.0 2.1
G307.6283−01.0495 3.7 CH 6.0 13:33:46.06 −63:32:04.8 1.8 6.2 4.2 3.9
G308.0568−00.3960 2.7 U 6.0 13:36:32.20 −62:49:05.8 43.7 54.1 3.1 1.7
G311.6264+00.2897 4.1 U 3.6 14:04:55.26 −61:20:04.8 49.7 207.2 2.7 2.0
6.0 14:04:55.26 −61:20:05.1 137.8 460.9 5.1 2.6
G312.1079+00.3091 2.2 I/MP 6.0 14:08:42.48 −61:10:44.5 27.4 287.5 9.7 5.7
G313.6833−00.1088 7.1 U 6.0 14:22:11.48 −61:04:24.2 35.5 40.5 3.5 1.6
G319.3993−00.0135 3.9 U 3.6 15:03:18.10 −58:36:11.7 51.1 132.9 2.4 1.7
6.0 15:03:18.11 −58:36:11.5 80.8 141.9 2.8 2.2
6.1 U 3.6 15:03:17.52 −58:36:12.7 46.0 63.6 1.7 1.2
6.0 15:03:17.54 −58:36:12.7 47.5 60.5 2.5 1.8
G320.2336−00.2856 7.7 U 3.6 15:09:52.71 −58:25:33.5 107.2 221.4 2.1 1.6
6.0 15:09:52.69 −58:25:33.6 160.6 267.7 3.3 2.4
G327.1948−02.2043 0.5 U 3.6 15:59:57.65 −55:55:33.0 22.4 59.1 2.3 1.8
6.0 15:59:57.63 −55:55:32.8 45.8 76.8 3.0 2.3
G328.4232−00.0892 1.6 U 3.6 15:56:56.28 −53:31:08.7 4.2 10.7 2.6 1.6
6.0 15:56:56.30 −53:31:08.6 10.1 21.4 3.6 2.5
G333.6044−00.2120 1.9 I/MP 6.0 16:22:09.58 −50:05:59.6 393.6 7,108.0 10.9 8.3
G336.4102−00.2545 10.2 U 3.6 16:34:13.57 −48:06:19.8 8.1 12.5 2.4 1.4
6.0 16:34:13.57 −48:06:19.7 6.0 6.5 3.2 1.8
G336.6047−00.1353 6.3 U 6.0 16:34:28.37 −47:52:53.0 19.5 28.8 3.0 2.3
G337.4032−00.4037 5.8 U 3.6 16:38:50.45 −47:28:02.7 103.6 129.9 2.3 1.5
6.0 16:38:50.45 −47:28:02.8 83.9 90.3 3.8 2.2
G338.1474−00.1717 3.2 U 6.0 16:40:43.72 −46:45:31.9 4.7 13.5 5.7 2.5
G338.2642−00.3632 4.2 CH 6.0 16:42:01.05 −46:47:52.2 8.8 36.7 6.1 5.4
G338.5692−00.1451 A 5.6 S 3.6 16:42:13.84 −46:25:29.3 75.7 209.1 3.3 2.6
6.0 16:42:13.84 −46:25:29.2 125.5 230.4 4.5 3.3
B 8.1 U 3.6 16:42:14.60 −46:25:20.4 6.4 12.6 2.4 2.0
6.0 16:42:14.58 −46:25:20.3 20.9 36.1 4.6 3.1
G339.5577−00.4012 A 3.2 I/MP 3.6 16:47:05.44 −45:50:35.8 13.7 98.4 7.8 2.6
6.0 16:47:05.48 −45:50:35.5 37.2 152.5 8.5 3.9
B 11.2 U 3.6 16:47:04.13 −45:50:31.1 39.3 50.0 2.6 1.4
6.0 16:47:04.13 −45:50:31.4 22.6 26.4 4.2 2.3
G339.9323+00.3651 2.1 U 3.6 16:45:08.91 −45:03:36.8 5.4 5.4 2.2 1.2
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Table 7. continued.
Source position Peak Integ. Source
MSX name Offset Morph. λ α (J2000) δ (J2000) Sν Sν Diameter
(′′) (cm) (h m s) (◦ ′ ′′ ) (mJy/b) (mJy) Max (′′) Min (′′)
6.0 16:45:08.94 −45:03:36.5 2.6 4.3 3.8 2.4
G339.9426−00.0940 3.1 CH 6.0 16:47:10.06 −45:21:01.4 1.4 8.4 6.2 5.5
G340.0543−00.2437 6.2 C 3.6 16:48:14.20 −45:21:38.7 72.7 296.4 3.9 2.9
6.0 16:48:14.22 −45:21:38.9 157.3 376.7 5.3 3.5
G341.7018+00.0509 5.2 C 3.6 16:52:52.30 −43:54:22.1 33.2 186.4 4.9 3.6
6.0 16:52:52.30 −43:54:22.0 54.1 158.0 5.3 4.0
G341.7857+00.6356 2.2 U 6.0 16:50:40.52 −43:28:11.8 1.3 1.6 4.0 2.3
G342.9127+01.0221 1.4 U 3.6 16:52:57.79 −42:21:16.9 4.3 4.8 2.5 1.4
6.0 16:52:57.79 −42:21:16.6 2.8 4.1 4.6 2.4
G343.7225+00.8327 1.9 U 6.0 16:56:30.17 −41:50:40.5 1.2 1.9 4.8 2.5
G345.4048−00.2440 1.3 U 3.6 17:06:33.58 −41:10:37.0 4.6 5.0 2.4 1.3
G347.3054+00.0153 2.1 U 6.0 17:11:25.19 −39:29:51.3 5.6 7.8 4.6 2.1
G347.8707+00.0146 2.6 C 3.6 17:13:08.77 −39:02:28.7 129.3 223.9 2.9 1.7
6.0 17:13:08.77 −39:02:28.2 127.8 206.1 4.6 2.7
G348.1485+00.2549 7 I/MP 6.0 17:12:58.48 −38:40:24.8 1.5 6.1 7.5 3.4
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Table 8. Observational parameters for unmatched radio sources.
Source position Peak Integ. Source
Field name Offset Morph. λ α (J2000) δ (J2000) Sν Sν Diameter
(′′) (cm) (h m s) (◦ ′ ′′ ) (mJy/b) (mJy) Max (′′) Min (′′)
G254.0548−00.0961 204.1 U 6.0 08:18:00.74 −35:55:45.9 6.3 10.0 5.4 2.4
G259.5625−00.9213 80.6 U 3.6 08:30:33.61 −40:53:19.5 12.0 13.2 2.3 1.3
G260.6877−01.3930 286.3 U 6.0 08:31:48.51 −42:06:08.8 4.1 7.6 4.5 2.8
G263.7434+00.1161 115.6 U 3.6 08:48:59.00 −43:32:59.6 6.7 7.6 2.1 1.4
6.0 08:48:58.98 −43:32:59.4 8.4 12.7 4.6 2.4
G265.1591−02.2284 135.8 U 6.0 08:43:34.37 −46:08:39.7 43.5 55.4 5.1 1.5
G269.2580−01.5184 110.5 U 6.0 09:02:18.21 −48:47:11.3 1.4 1.5 5.3 1.7
G269.8539−00.0630 174.5 S 6.0 09:11:25.55 −48:15:27.0 48.7 81.6 3.7 3.3
G274.9651−00.6421 238.8 U 6.0 09:30:52.77 −52:14:59.0 18.5 47.4 5.8 3.9
G281.0472−01.5432 86.0 U 6.0 09:59:26.87 −56:54:57.2 2.1 8.7 5.5 3.2
G287.0179−00.3225 275.4 U 6.0 10:41:55.40 −59:12:36.2 1.7 14.6 7.1 5.0
G287.1115−00.3648 268.1 U 6.0 10:42:12.71 −59:15:39.3 8.1 9.9 2.8 1.8
G287.5233−00.4126 82.5 U 3.6 10:45:19.62 −59:26:08.1 3.2 5.4 3.2 1.9
6.0 10:45:19.64 −59:26:08.8 8.5 17.6 11.4 10.3
G288.9865+00.2533 262.3 U 6.0 10:58:34.31 −59:30:08.3 5.4 9.8 3.4 2.2
G289.9446−00.8909 12.2 S 3.6 11:01:09.00 −60:56:56.3 5.9 12.4 2.4 2.0
168.9 U 6.0 11:01:30.69 −60:55:46.3 13.6 20.1 3.1 2.5
G290.0105−00.8668 97.0 U 6.0 11:01:55.88 −60:58:16.7 13.1 22.7 3.7 2.7
105.4 U 3.6 11:01:58.51 −60:56:50.7 185.3 215.7 1.8 1.3
6.0 11:01:58.51 −60:56:50.7 144.4 177.6 3.1 2.3
G290.6465−01.2496 A 144.1 U 6.0 11:05:00.16 −61:32:40.5 26.9 37.1 3.1 1.9
B 146.5 U 6.0 11:05:00.46 −61:32:32.0 18.0 20.2 2.9 1.7
C 152.4 U 6.0 11:05:00.38 −61:32:22.1 5.5 6.2 2.8 1.8
G292.9183−00.9020 292.7 U 6.0 11:23:48.06 −62:08:04.3 3.4 9.0 8.6 2.6
G294.1394−02.3369 102.4 U 6.0 11:30:37.30 −63:50:11.7 1.6 3.3 4.0 3.1
G294.6498+00.2316 130.6 U 6.0 11:41:26.26 −61:29:41.9 2.3 2.6 3.0 2.3
G295.4550+00.0311 120.6 U 6.0 11:47:20.38 −61:56:18.0 2.8 6.2 5.1 2.7
G295.4805−00.4454 154.5 U 6.0 11:46:26.16 −62:24:58.8 1.7 2.7 3.9 2.3
G295.7483−00.2076 105.7 U 3.6 11:48:58.13 −62:12:37.5 3.7 3.8 1.7 1.2
6.0 11:48:58.13 −62:12:37.4 4.5 5.1 3.1 1.9
G296.4036−01.0185 71.7 U 6.0 11:52:59.39 −63:08:12.9 1.1 6.1 6.7 4.8
75.9 U 6.0 11:53:09.67 −63:07:41.2 2.1 3.6 3.8 2.7
G296.8926−01.3050 412.7 U 6.0 11:57:35.69 −63:36:42.1 16.5 38.7 6.9 2.2
G298.6992−01.7067 243.1 U 6.0 12:12:41.92 −64:18:36.9 8.7 12.4 4.6 1.6
G298.8390+00.0319 276.6 U 6.0 12:15:08.21 −62:33:30.1 19.5 45.0 4.4 2.9
G299.1803−02.3665 63.7 U 6.0 12:15:44.43 −64:58:04.5 2.7 4.0 3.3 1.8
G299.5354−00.0213 215.4 S 6.0 12:21:28.09 −62:44:50.3 4.8 9.0 3.5 3.0
G304.7738+01.3522 252.8 U 6.0 13:07:18.57 −61:25:06.2 19.7 20.0 3.1 1.6
G308.0017−00.5593 207.1 U 6.0 13:36:31.87 −63:02:56.4 1.8 5.1 4.4 3.1
G308.0258+02.2028 83.0 U 6.0 13:32:28.89 −60:16:12.4 4.6 4.6 3.1 1.6
G310.0564−03.0289 127.2 U 6.0 13:59:20.13 −64:55:25.5 2.0 4.8 5.3 2.3
G311.0341+00.3791 326.5 U 6.0 14:00:42.55 −61:24:17.9 11.0 13.0 2.7 1.7
G311.4163+00.9162 340.4 U 6.0 14:02:33.47 −60:45:41.7 10.2 13.0 3.0 1.6
G311.4925+00.4021 401.3 U 6.0 14:03:31.95 −61:22:34.0 11.9 16.2 3.1 1.8
G312.0963−00.2356 154.7 U 3.6 14:10:01.70 −61:39:36.1 2.3 18.0 6.3 1.9
6.0 14:10:01.72 −61:39:36.0 11.2 20.4 3.7 2.0
G312.5472−00.2801 19.2 U 3.6 14:13:44.21 −61:36:17.4 2.4 3.2 1.7 1.3
G313.3113+01.7031 155.8 U 6.0 14:14:36.52 −59:26:30.5 8.2 9.1 3.6 1.5
G314.0494−01.2684 75.4 U 3.6 14:28:38.10 −62:02:28.2 2.3 2.6 2.5 1.2
6.0 14:28:38.07 −62:02:28.3 3.5 4.0 4.5 2.0
G314.9155−00.0487 109.2 U 3.6 14:31:12.57 −60:35:07.3 2.2 3.0 2.3 0.8
6.0 14:31:12.57 −60:35:07.3 4.1 4.6 3.9 1.5
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Table 8. continued.
Source position Peak Integ. Source
Field name Offset Morph. λ α (J2000) δ (J2000) Sν Sν Diameter
(′′) (cm) (h m s) (◦ ′ ′′ ) (mJy/b) (mJy) Max (′′) Min (′′)
G317.7524+01.6133 166.1 U 6.0 14:46:10.22 −57:54:54.8 3.4 3.3 3.5 1.4
G317.8908−00.0578 143.9 U 6.0 14:53:11.20 −59:18:36.1 7.8 8.9 3.8 1.6
G319.8366−00.1963 239.8 U 6.0 15:06:27.23 −58:34:40.9 8.8 9.7 2.7 1.7
G320.2437−00.5619 143.1 U 3.6 15:11:12.41 −58:37:42.6 4.5 5.6 1.9 1.1
6.0 15:11:12.40 −58:37:42.6 8.9 9.8 3.0 1.7
G320.4159+00.1154 60.3 U 3.6 15:09:39.86 −57:59:40.9 10.6 11.2 1.8 1.0
6.0 15:09:39.87 −57:59:40.8 6.7 6.5 2.7 1.5
150.0 U 6.0 15:09:34.80 −57:56:53.1 7.0 7.5 2.8 1.6
G320.9062−00.2928 83.9 U 6.0 15:14:09.16 −58:06:02.6 3.9 7.5 3.5 2.3
G321.4106−02.6275 143.3 U 6.0 15:27:38.92 −59:48:06.5 5.9 6.3 3.0 1.7
G322.8489+02.3510 175.3 U 6.0 15:16:18.30 −54:46:17.0 7.3 7.5 3.2 1.8
G324.4815−01.4320 49.6 U 3.6 15:41:14.47 −57:01:54.1 16.7 18.6 1.9 1.1
6.0 15:41:14.47 −57:01:54.1 39.5 42.5 3.2 1.8
G325.6578+01.2432 271.2 U 6.0 15:37:00.45 −54:13:14.1 6.0 8.5 3.6 2.0
G326.2361−00.3219 127.0 U 6.0 15:46:09.92 −55:06:28.2 3.0 3.8 3.2 1.7
G326.2790+01.4598 143.2 U 3.6 15:39:22.11 −53:36:53.2 9.4 9.2 1.9 1.0
6.0 15:39:22.11 −53:36:53.2 18.7 19.7 3.1 1.7
G326.7796−00.2405 62.1 U 3.6 15:48:52.41 −54:41:38.0 11.2 12.1 2.1 1.3
6.0 15:48:52.42 −54:41:38.0 13.5 14.8 3.1 1.8
G327.1192+00.5103 69.3 U 3.6 15:47:32.53 −53:51:31.5 10.8 11.4 1.9 1.3
6.0 15:47:32.53 −53:51:31.5 15.3 17.5 3.0 1.8
G327.2383+01.8902 241.2 U 6.0 15:42:11.79 −52:40:08.7 11.4 22.3 4.2 2.9
G327.3556−00.1011 113.8 U 3.6 15:51:30.02 −54:10:48.5 2.9 2.9 1.7 1.1
6.0 15:51:30.02 −54:10:48.4 5.1 5.6 2.7 1.7
G327.6184−00.1109 86.0 U 3.6 15:52:46.10 −54:01:42.4 1.6 1.6 1.5 0.9
6.0 15:52:46.08 −54:01:42.1 3.9 4.0 2.8 1.7
142.5 U 6.0 15:53:05.16 −54:03:55.3 2.7 2.7 2.7 1.8
G327.8289−00.8880 61.9 U 3.6 15:57:15.57 −54:30:07.4 12.9 15.9 2.3 1.4
6.0 15:57:15.56 −54:30:07.5 4.9 5.0 3.3 2.0
G328.0734−01.5999 168.5 U 6.0 16:01:32.62 −54:54:42.7 20.3 28.0 3.5 2.5
G328.2523−00.5320 79.6 U 3.6 15:57:58.28 −53:59:23.2 19.6 19.7 2.0 1.3
6.0 15:57:58.28 −53:59:23.4 6.8 8.2 3.6 1.7
G328.2658+00.5316 176.9 U 6.0 15:53:41.77 −53:10:39.5 64.6 202.5 5.0 3.1
G328.3953−02.8400 56.0 U 6.0 16:09:13.55 −55:35:59.5 1.8 2.1 2.9 2.3
G328.9580+00.5671 74.6 U 3.6 15:56:57.66 −52:41:01.0 9.5 9.2 1.7 0.9
6.0 15:56:57.66 −52:41:01.5 11.1 13.1 3.1 1.9
G329.0663−00.3081 246.4 S 6.0 16:00:44.80 −53:17:39.7 3.6 7.5 3.4 3.1
G329.1616+02.1263 315.8 U 6.0 15:51:21.95 −51:15:12.8 14.4 15.8 2.9 1.7
G329.3402−00.6436 193.8 I/MP 6.0 16:04:11.88 −53:23:13.0 1.6 10.5 22.3 6.3
G329.4925+00.8308 64.1 U 6.0 15:58:30.98 −52:07:25.4 2.7 3.1 2.6 1.9
G329.6098+00.1139 204.4 U 3.6 16:01:45.73 −52:37:44.2 43.0 60.4 2.1 1.3
6.0 16:01:45.74 −52:37:44.1 49.1 79.6 3.6 2.0
G330.1487−00.2232 242.7 U 6.0 16:06:20.30 −52:25:30.2 7.4 7.8 2.6 1.7
G330.6605+00.5788 237.6 U 6.0 16:04:50.78 −51:35:27.0 29.5 33.5 2.8 1.8
G330.7223+00.1779 233.4 U 6.0 16:07:12.81 −51:52:13.0 5.2 8.0 3.8 1.9
G330.8708−00.3715 35.0 C 3.6 16:10:20.26 −52:06:05.5 58.7 427.9 6.4 3.0
6.0 16:10:20.18 −52:06:05.3 92.5 771.2 9.5 6.1
G332.2941+02.2799 A 49.8 U 3.6 16:05:43.91 −49:10:47.6 4.8 6.1 2.5 1.4
6.0 16:05:43.91 −49:10:47.5 10.4 12.6 3.9 2.3
B 59.0 U 6.0 16:05:44.75 −49:10:41.7 2.7 4.4 4.5 2.8
G332.2944−00.0962 20.9 I/MP 6.0 16:15:43.69 −50:55:58.5 7.2 30.1 7.0 4.3
G333.1306−00.4275 21.9 U 3.6 16:21:02.95 −50:35:12.3 674.0 1,390.0 2.9 1.6
6.0 16:21:02.93 −50:35:12.4 355.6 497.6 4.4 2.5
J. S. Urquhart et al.: Radio observations of MYSO candidates, Online Material p 13
Table 8. continued.
Source position Peak Integ. Source
Field name Offset Morph. λ α (J2000) δ (J2000) Sν Sν Diameter
(′′) (cm) (h m s) (◦ ′ ′′ ) (mJy/b) (mJy) Max (′′) Min (′′)
G333.9932+02.8909 163.5 U 6.0 16:10:36.10 −47:33:34.2 2.8 3.7 4.0 2.0
G336.0753−01.0835 221.2 U 6.0 16:36:52.66 −48:53:00.6 4.7 5.3 2.6 2.0
G336.8324+00.0301 35.2 U 3.6 16:34:38.50 −47:36:31.3 21.3 42.8 2.0 1.8
6.0 16:34:38.47 −47:36:31.3 41.1 53.0 2.7 2.2
G337.0470−00.0011 231.1 U 6.0 16:35:25.49 −47:30:45.8 10.8 13.2 3.0 2.0
G337.5441−00.5423 289.5 U 6.0 16:40:09.88 −47:22:46.9 14.2 19.6 3.1 2.1
314.3 U 6.0 16:40:18.70 −47:23:05.0 7.0 7.5 2.9 1.8
G337.7051−00.0575 16.2 U 3.6 16:38:29.63 −47:00:35.3 152.8 171.0 2.2 1.3
6.0 16:38:29.63 −47:00:35.3 74.9 76.3 3.3 1.8
G337.7091+00.0932 A 22.1 U 3.6 16:37:54.43 −46:54:36.5 13.0 15.1 1.7 1.3
6.0 16:37:54.44 −46:54:36.1 7.5 6.4 3.2 1.8
B 29.3 S 3.6 16:37:54.82 −46:54:46.9 8.7 17.3 2.2 1.7
6.0 16:37:54.71 −46:54:46.3 42.7 102.6 4.6 4.0
G337.8100−00.2581 230.5 U 6.0 16:40:07.56 −47:02:34.5 41.8 77.2 4.2 2.4
G337.9496−01.8740 324.2 U 6.0 16:48:06.94 −48:01:26.5 18.4 23.3 3.1 2.0
G338.0074+00.0177 245.6 C 6.0 16:39:39.10 −46:41:25.3 164.7 542.3 5.3 3.3
G338.5102−02.9164 211.2 U 6.0 16:54:18.21 −48:13:03.9 30.1 66.9 5.4 2.8
G339.4889+00.0908 83.3 U 3.6 16:44:38.14 −45:35:47.9 7.8 8.0 2.1 1.2
G340.1412−01.0532 223.1 U 6.0 16:52:22.65 −45:51:12.5 8.5 14.1 3.9 2.7
G341.5442+02.1772 155.2 U 6.0 16:43:18.93 −42:41:50.4 7.5 8.9 4.3 2.4
G341.9375+00.7731 216.6 U 6.0 16:50:56.77 −43:14:52.8 5.3 6.5 3.4 1.8
G342.0625−00.2211 191.1 U 6.0 16:55:36.16 −43:48:43.2 3.2 9.0 4.6 4.0
G342.8614−00.5274 297.1 U 6.0 16:59:01.16 −43:24:50.4 27.8 52.4 4.9 2.6
G342.9583−00.3180 155.8 U 3.6 16:58:36.87 −43:08:04.8 15.1 20.8 2.3 1.4
6.0 16:58:36.88 −43:08:05.0 17.5 26.2 4.1 2.7
G343.6489−00.1842 171.3 U 6.0 17:00:30.63 −42:34:48.2 7.7 10.7 5.5 2.0
G343.9103+00.1140 114.3 U 3.6 17:00:10.86 −42:07:19.3 24.1 26.0 2.3 1.2
6.0 17:00:10.85 −42:07:19.4 7.0 6.8 3.7 1.8
A 200.2 U 6.0 17:00:04.58 −42:12:24.6 10.2 12.9 4.3 2.0
B 203.5 U 6.0 17:00:04.96 −42:12:29.2 14.1 16.8 4.3 1.9
G344.3132−01.1177 312.8 CH 6.0 17:06:29.53 −42:30:21.6 12.0 28.5 5.9 2.6
G344.7980−02.6237 207.6 U 6.0 17:15:15.96 −43:03:53.4 5.0 9.6 4.2 3.0
G345.0061+01.7944 14.1 U 3.6 16:56:47.59 −40:14:25.8 189.9 209.0 2.1 1.3
6.0 16:56:47.60 −40:14:25.7 122.1 127.0 3.7 2.1
G345.4048−00.2440 308.7 U 6.0 17:06:23.79 −41:15:50.4 10.4 22.1 6.1 2.4
G345.4643−00.9219 231.2 U 6.0 17:09:35.39 −41:35:54.9 125.3 163.2 3.8 1.9
G345.4938+01.4677 23.8 U 6.0 16:59:39.86 −40:03:41.7 3.0 3.0 3.0 1.6
G346.2756−01.8507 75.2 U 3.6 17:16:13.26 −41:26:42.0 46.1 46.1 2.1 1.0
6.0 17:16:13.26 −41:26:41.9 48.3 49.5 3.6 1.7
G346.9951+00.4074 179.5 U 3.6 17:08:35.57 −39:29:35.9 6.2 8.6 2.4 1.2
6.0 17:08:35.56 −39:29:35.8 17.7 19.9 3.3 1.9
G347.0619−02.0167 192.7 I/MP 6.0 17:19:31.86 −40:54:56.0 7.9 12.9 4.1 2.6
G347.0971+00.2000 201.1 U 6.0 17:09:43.22 −39:33:42.7 7.6 12.8 3.9 3.2
G347.6316+00.2126 231.7 U 6.0 17:11:51.03 −39:09:28.6 71.9 83.2 3.6 1.8
G348.0489+00.2322 189.3 U 3.6 17:12:32.24 −38:45:05.3 16.9 29.4 2.7 1.7
6.0 17:12:32.24 −38:45:05.4 17.5 30.4 4.2 3.0
G348.5477+00.3721 141.9 I/MP 6.0 17:13:30.45 −38:16:07.0 6.3 23.8 8.9 3.4
G348.8683−00.5534 A 130.3 U 3.6 17:18:37.67 −38:35:02.7 9.6 12.3 2.7 1.3
6.0 17:18:37.66 −38:35:02.8 22.1 28.7 4.7 2.3
B 139.2 CH 6.0 17:18:37.10 −38:35:21.1 5.7 12.8 7.3 2.6
G349.5338+00.2441 163.5 U 6.0 17:17:07.97 −37:30:36.3 2.8 3.8 4.1 1.8
G349.8412−00.0334 69.4 U 3.6 17:19:09.97 −37:29:00.4 6.0 6.7 2.5 1.3
6.0 17:19:09.97 −37:29:00.5 8.1 8.8 4.0 1.9
